T)Ot)Ular November 

^Science %z 

^MONTHLY Founded 187 z 





s 



f 




1 




>intv 



11 



1 1 



111 1 



B Aviation -Radio -Automobiles -Home Building 
Entfineering-Exrioration^^TheHomeWorkshob 




Healing by Music 

Modern hospitals put the Western Electric 
'Public Address System on staff 

Music hath charms — and healing powers. Lucky is the 
hospital patient -whose convalescence is cheered and hastened 
by entertainment through the Western Electric Public Address 
System. 

It amplifies and distributes sound to all parts of the hos- 
pital by means of loud speakers in private rooms and tele- 
phone headsets in wards. And patients can listen to radio 
broadcast, or entertainment put into a microphone in the 
building, or phonograph records played on the Western 
Electric Music Reproducer. 

Here then is a soothing bedside visitor always on hand at 
the right moment. 

The Western Electric System has many advantages which 
appeal to progressive hospital managements. Architects and 
engineers value it because it is electrically reliable, made by 
the makers of your telephone. 

To hospitals, hotels, schools, amusement parks and com- 
munities, it offers new opportunities for service to their public. 



Now all can hear in tke hotels' large 
meeting rooms. 





D.mcing to the Music Reproducer at 
restaurant or country club. 



The Western Electric Music 
Reproducer, ever ready to pro- 
vide entertainment from phono- 
graph records. 




The school principal can, by loud 
speaker, address all rooms at once. 



Western Electric 

PUBLIC ADDRESS AND MUSIC REPRODUCTION SYSTEMS 
distributed by Graybar Electric Company 1111 offices in 72 principal cities 



Copj 
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THE SHIPPING ROOM, the source of supply 
for those innumerable systems of distribution 
which carry Norton Grinding Wheels to the 
machine shops of the world. 

Here ceases the careful and technical manufacture. 
Here begins the process of placing into service that 
indispensable factor of mass production — the 
grinding wheel. 

NORTON COMPANY WORCESTER, MASS. 

IM O R T O 1ST 

Grinding Wheels |<gg| Refractories -Floor 
Grinding Machines sjjg? and Stair Tiles 

Copyrighted material 
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Here is the 

ANSWER 

to questions 
which bother 
many investors 

How can you tell what gives a 
bond absolute safety? 
How can you get the highest in- 
come from your money, consist- 
ent with safety? 

Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe invest- 
ment house? 

Why can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? How can you 
get more than double the savings 
bank interest rate, with all the 
convenience? 

How can you retire in 15 years 
on your present living budget? 

All of these questions and many others 
vital to investors arc answered in the new 
edition of this famous book, "How 
To Retire in 15 Years." Get your copy 
now. We'll gladly send it. No salesman 
will call. We emplov none. 

MAIL THIS FOR 



NEW EDITION 



6M 



" Cochran & McCluer Co: 

. 46 North Dearborn St. 

B CkicKO.ID. 

■ Please tend me a copy of the ttm 
m ediuon of your famous book, "How 

■ To Retire in 15 Yean." No talesman 
will call. P3 u.u 

■ 

■ Namt 



Address - 



Cochran 3r 
M c Qucr Col 

Established 1881 
"Never a lots to any investor 
46 NORTH DEARBORN STREET 



The Real Estate 
Educator 

A most comprehensive yet concise 
arrangement of useful facts about buy- 
ing, selling, leasing and sub-letting of 
Real Estate, contracting, for erection 
or repairs, mortgaging, transferring, 
insuring, etc. 



12 Million Investors 

Who Dont Watch the Ticker 



By WALLACE AMES, Financial Editor 



T. 



256 pp. 



Price $2.00, postpaid. 
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HE whole world is pop-eyed 
crazy over speculation . . . 
hypnotized by the stock ticker." 
Thus burst forth Louis Danby as 
he threw down his New York paper one 
morning a few weeks ago. 

"How come?" inquired his partner. 
"According to today's paper they 
have begun to put stock tickers on ocean 
liners," exclaimed the disgusted Danby. 
Matters have reached a pretty pass when 
people can't even leave the stock market 
long enough to take an ocean voyage. Has 
every one been bitten by the speculative 
bug?" 

"Good morning, folks," greeted Tom 
Wooster, who had entered the store while 
Louis Danby was delivering his tirade. 
"I happened to overhear your remarks 
about everyone being stock market 
crazy. It may seem that way to you, 
but from where I sit the first Monday 
night of each month I get an entirely 
different picture." 

"What do you see from where you sit? " 
inquired Danby. 

"I see a long line of good, substantial 
people of this town, investing their 
savings in our building and loan associa- 
tion. The other day I received a report 
which shows that at the close of 1928 
there were 12,666 of these associations 
all over the country, with assets of 
$8,016,034,327, belonging to 11,995,905 
investors. Almost twelve million people 
— nearly one to every other family in the 
United States — with over eight billion 
dollars laid away for the future in build- 
ing and loan shares! What do you think 
of that?" 

"It sounds like a lot of money and a 
lot of people,'' agreed Louis Danby, 
"but just the same this stock ticker mania 
has got on my nerves." 

"Undoubtedly many people have been 
caught in the web of speculation who 
neither know how nor can afford to dab- 
ble in stocks," agreed Tom Wooster. 
"Enough of them are making money to 
encourage the rest to try their luck. 
But on the whole there may be more 
good than harm in it all. People are 
getting investment-conscious. . . they are 
all striving for financial independence. 
And millions are gaining independence 
through their building and loan accounts. 
I see nothing to worry about." 



In two or three characteristics building 
and loan associations differ from most 
other saving and investment mediums. 
Being mutual in form there are no "in- 
siders" participating in the profits of a 
building and loan association. All profits 
go to the shareholders, or members as 
they are usually called, each one par- 
ticipating to the extent of his share- 



holdings. Instead of paying a regular 
rate of interest quarterly or semi-annually, 
all profits from building and loan opera- 
tions are re-invested, to make more 
profits, and the accumulated profits paid 
to the member when his shares mature. 
This plan produces the practical effect 
of compound interest. A third unique 
characteristic of building and loan asso- 
ciations is the requirement of regular 
savings. Members determine in advance 
how much they will save each month. 
Then they must deposit that amount 
on or before the same day each month. 
Members who are late in their payments 
are liable to small fines. These fines go 
to swell the profits of all members. Those 
who, because of unforseen circumstances, 
are unable to continue saving until their 
shares mature may withdraw entirely, 
receiving the current withdrawal value 
of the amount they have deposited. 

The requirement of regularity proves 
to be more of a blessing than a curse. 
It makes saving a habit. Everyone knows 
from his own experience that compulsory 
or semi-compulsory saving means many 
an extra dollar in the nest-egg. 

Building and loan shares mature when 
the amount paid in, plus profits, equals 
$200. To illustrate: Suppose you pay in 
$1 a month on one share. In 138 months, 
or 11 14 years you will have paid in $138. 
Further assume that during that interval 
profits amount to 5562. Your share would 
then mature and you would be paid $200. 
If profits are greater your shares mature 
in a shorter time; if profits are smaller it 
takes correspondingly longer to mature 
the shares. Maturities usually range 
between 11 and 13 years. Any estab- 
lished building and loan association can 
inform you of their approximate maturity 
term. 

Through one building and loan plan 
you save $1 each month for each share 
that you take out. This may be desig- 
nated as the Single Share Plan. This is 
the plan that matures in about 11 years 
or longer. Then there is a plan whereby 
you may deposit a lump sum, usually in 
multiples of $100, on which you receive 
a fixed rate of interest at regular inter- 
vals. Some associations call these Full 
Paid Shares. 

By combinations of these plans quite 
a number of different systems for getting 
ahead may be developed. You can 
choose whatever plan best fits your cir- 
cumstances. Following is a brief descrip- 
tion of a few combinations. 

COMBINATION No. 1 

There arc three steps to this plan, as 
follows: 

First: Invest in Single Shares, paying 
for them at the rate of $1 a month per 
share. (Continued on pafe 5) 
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INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 

It is difficult for the average young man 
to save. There are so many places to go 
and things to do that cost money. And 
A.K.L. was just an average young man. 
In 1924 he was induced to buy a one 
hundred dollar Fidelity Bond. A few 
months later an interest coupon came 
due and he realized, for the first time, 
that there was pleasure as well as profit 
in clipping coupons. He started a sys- 
tematic plan of investing in Fidelity 
Bonds and in 1928 was able, through 
his savings, to take advantage of an 
offer to buy into his firm — 

Fidelity 6% First Mortgage Bonds 
have started many young men off on the right 
financial track. They provide a solid background 
i or t he future. Being conservative First Mortgages 
on income-producing property, their safety is 
assured while the rate of yield is high. A list of 
available issues will be sent upon request. 

il BOND.** MORTGAGE COl JL 




JU.MEKTEER.lVrflAM 



INCORPUHATl 



660 Chemical Building, St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat'l Bank Bldg, Denver.. 



"FISCAL— MANAGED" 
INVESTMENT TRUSTS 



Accumulating 
Money 

A. plan based on a record 

During the A}4 years since the 
founding of Financial Investing 
Co. of New York, Ltd., the com- 
mon stock of this company has 
returned 147% to investors, in- 
cluding income and appreciation. 

A careful study of this record 
and of the company's future 
possibilities has led us to prepare 
a conservative plan for the accu- 
mulation of invested capital . . . 
at a rate far faster than the 
average . . . through Financial 
Investing Co. common stock. 
This plan will appeal especially 
to those who wish to base their 
purchases on a clear, convincing 
record of what has been accom- 
plished over a representative 
period. 

Write today for Circular J-23 

FISCAL SECURITIES 

CORPORATION 
48 Wall Street New York 



12 Million Investors Who 
Don't Watch the Ticker 

(Conlinuetl from page 4) 

Second: When your Single Shares 
mature invest the money you receive in 
Full Paid Shares. 

Third: Use your income from Full 
Paid Shares to pay for a second series of 
Single Shares. 

For the sake of this example we will 
assume your Full Paid Shares pay 6%, 
which would be sufficient to carry your 
second series without any additional 
saving on your part. You may even con- 
tinue this plan into a third or a fourth 
series, without saving any part of your 
earned income after the first series of 
Single Shares is paid for. 

To illustrate how rapidly money grows 
by this plan, let us assume that you sub- 
scribe for 25 Single Shares and that they 
mature in 11}^ years or 138 months. 

You deposit monthly $ 25 

In 138 months you deposit 3,450 

Your profit in this period is 1 ,550 

The matured value of your shares is. . . 5,000 
Your $5,000 invested in Full Paid Shares at 
6% returns $300 a year or $25 a month. 

This pays for your second series of 25 Single 
Shares which mature in a second period of 

138 months at ...$5,000 

You now have 10,000 

This sum, invested in Full Paid Shares at 6% 
returns $600 a year or $50 a month. 
With this money you may take out a third 
series of 50 Single Shares which, in another 
138 months mature at S10,000. 

Your total worth is now $20,000, of which 
amount you saved $3,450. The balance, 
$16,550, is interest or profit on the $3,450 
saved. In 34^ years your money has multi- 
plied itself nearly five times. 

COMBINATION No. 2 

This plan is for those who do not wish 
to invest on the monthly installment 
plan, but who desire to invest a lump 
sum outright and allow interest to 
accumulate until their principal is doubled. 

First: Invest $100, $500, $1,000 or any 
sum in even hundreds in Full Paid 
Shares at 6%. 

Second: Use the income from your 
Full Paid Shares to take out a series of 
Single Shares. 

By this plan, whatever amount you 
invest outright in the beginning will be 
doubled when your Single Shares ma- 
ture, since the Single Shares will mature 
for the same amount as your original 
investment. 

COMBINATION No. 3 
According to Combination No. 1 you 
discontinue your monthly savings after 
the first 138 months. Thereafter you 
depend on the income from your ac- 
cumulations to increase your financial 
worth. Let us suppose that you decide 
not to discontinue your monthly deposits 
after the first series matures. Instead, 
you carry out Combination No. 1 and in 
addition take out an additional series of 
25 Single Shares which you pay for out 
of earned income. Here is how your 
money grows on this basis: 
During the first 138 months your $25 a month 

grows to $5,000 

This sum, invested in 6% Full paid Shares, 
gives you a monthly income of $25. 




Championship 
Performance With 

Champion 

Spark Plugs 




TT is a noteworthy fact that the 
* great majority of champion- 
ship racing events are won by 
engines equipped with Champion 
Spark Plugs. <J Despite the most 
extreme conditions, the spark 
plugs in racing engines must func- 
tion faultlessly. <I The world's 
most famous racers have proved 
that for unfailing dependability, 
Champions are unequalled. Rec- 
ognized as authorities on engine 
equipment, their almost universal 
choice of Champion is conclusive 
evidence that Champion is the 
better spark plug for every engine. 
<J The Champions you install in 
your engine are identical in ma- 
terial, design and ultimate per- 
formance to those used by these 
world's champions. Whatever 
spark plug you may now be 
using, a complete new set of 
Champions installed in your car 
will prove the meaning of true 
championship performance 
with greater power, speed, accel- 
eration, and economy than you 
have ever before experienced. 

CHAMPION 

SPARK PLUGS 

TOLEDO, OHIO - WEVDSOR, ©NT. 
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You never know when or where 



you may need SM00TH 0N NO. I 




A 50-lb. block of ice dropped on 
this icebox handle, bent the cast brass 
lever, stripped the screws out and 
splintered the wood. As larger screws 
could not be used and the lock could 
not be shifted, a new door seemed 
necessary. Instead the owner fitted 
the splinters back, filled the screw 
holes with about 5 cents worth of 
Smooth-On No. 1 and put back the 
screws. When the Smooth-On metal- 
lized, the lock became strong as new. 
The repair will last as long as the ice- 
box. 

Any handy man can make hun- 
dreds of equally practical home and 
automobile repairs with Smooth-On 
No. 1 and avoid a repair bill every 
time. Use it to stop leaks in steam, 
water, gas, oil or stove pipes, mend 
cracks, breaks or leaks in furnaces 
and boilers, radiators, tanks, sinks, pots and 
pails, make loose handles right on umbrellas, 
knives, hammers, brushes, drawers, etc., tight- 
en loose screws, hooks, locks, door knobs, etc. 

Automobile Repai rs:— Making cracked 
water jackets and pumps good as new, 
stopping leaks in radiator, 
hose connections, gas tank 
and gas, oil and exhaust 
lines, making a fume-proof 
joint between exhaust pipe 
and tonncau heater, tight- 
ening loose headlight posts, 
keeping grease cups, hub 
caps and nuts from loosen- 
ing and falling off", etc. 

To get perfect results, 
write to us for and use the 
Smooth-On Repair Book. 
Get Smooth-On No. I in 

FRPF RftOlf 7 "°~' l4h - ° r 5 ~ lh - a ' any 

met DWIV hardware store, or if neces- 






I sary direct from us. 

Smooth-On Mfg. Co. 

Dept. 58, 574 Comnutpaw Ave. 
JERSEY CITY, N. J. 


fZ)o<M SMOOTH-ON 



SMOOTH-ON MFG. CO., Dept. 58. 

574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 
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12 Million Investors Who 
Don't Watch the Ticker 

{Continued from t>w 5) 

Add $25 monthly saved out of your earned 
income and you have S50 a month to invest in 
your second series of Single Shares. 
During the second 138 months your $50 a 

month grows to $10,000 

Your total worth is now 15,000 

This sum, invested in 6% Full Paid Shares, 
gives you S75 a month. Add $25 from your 
earned income, invest in a third series of 100 

Single Shares which mature at $20,000 

Now, at the end of 34 l /z years you 

are worth $35,000 

To obtain this amount you have invested 
only $10,350 

In order to simplify the examples we 
have used 138 months in all cases. If 
your shares mature in a shorter or longer 
period the actual result will be altered 
just that much. If your Full Paid Shares 
pay a rate of interest other than 6%, 
the final result will differ from our ex- 
amples. It is not necessary to start with 
exactly S25 a month. Most building and 
loan associations accept monthly de- 
posits as low as $5 a month and allow 
you to start with anv amount in multiples 
of $5. 

The three combination plans outlined 
here are not the only ones which you can 
work through the building and loan 
method. There arc many others which 
you can devise yourself by using the 
two basic plans explained earlier in 
this article. 

To Help You Get Ahead 

THE Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

"How to Build an Independent Income" 

is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. May be obtained by addressing the 
home ollice of The F. H. Smith Company, 
Smith Building, Washington, D. C. 

The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who olFers it. Address: Fidelity Bond & Mort- 
gage Co., iiSS New York Life Building, Chi- 
cago, 111. 

How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, 111. 

How to Get the Things You Want tells how 
you can use insurance as an active part of your 
program for getting ahead financially. Phoenix 
Mutual Life Insurance Company, 318 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. 

The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plan will bring you financial independence. 
Write for this booklet to Investors Syndicate, 
100 North Seventh Street, Minneapolis, Minn. 

"Money Doubling." This newly published 
pamphlet describes a feasible plan whereby the 
investor may double his money in less than six 
years by accumulating the stock of Financial 
Investing Co. of New York, Ltd., which he 
receives as quarterly dividends. It will be sent 
free on request addressed to The Fiscal Securi- 
ties Corp., Room 2.S08, 48 Wall Street, New 
York City. 




of Modern Industry 

There are many men who, having 
served civilization to the full limit of 
their abilities, suddenly find— at the 
age of forty-five or fifty — that their 
usefulness to industry is over. Unable 
to find other means of livelihood, the 
cast-offs find themselves, like King 
Lear, facing a desolate and comfort- 
less old age. 

But how different with those men 
who, during their productive years, 
have foreseen the inevitable day 
and have prepared for itl 
Let us tell you about our simple, 
common sense plan, whereby small 
sums will be returned foyou increased 
by compound interest in substantial 
annuities when you choose to retire 
from business. If you will follow 
the plan we will UNCONDITIONALLY 
GUARANTEE the income. 

Resources over $28,000,000 
Write for descriptive. literature 

Investors Syndicate 
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INVESTORS SYNDICATE BUILDING 
MINNEAPOLIS, MINN. 
Offices In 51 Principal Cltlee 



One Cent a Day 

Brings $100 a Month 

OVER 135,000 PERSONS HAVE TAKEN AD- 
v VANTAGE OF LIBERAL INSURANCE 
OFFER. POLICY SENT FREE FOR 
INSPECTION. 

Kansas City, Mo. — Accident insurance at a cost 
of one cent a day is being featured in a policy issued 
by the National Protective Insurance Association. 

The benefits are $100 a month for 12 months — 
$1,000 to S1..50O at death. The premium is only 
$3.65 a year or exactly one cent a day. Over 135,000 
paid policies of this type are already in force. Men, 
women and children ten years of age or over are 
eligible. No medical examination is required. This 
may be carried in addition to insurance in any other 
company. 

SEND NO MONEY 

To secure 10 days' free inspection of policy, send 
no money, just send Name, Age, Address, Bene- 
ficiary's Name and Relationship to National Protec- 
tive Insurance Association, 1123 Scarritt Bldg., 
Kansas City, Mo. After reading the policy you 
may cither return it without obligation or send $ 1.85 
to put policy in force for a whole year — ^65 days. 




(INCORPORATED) 
Investment Securities — Founded 1873 

Smith Bldg., Washington, D. C 

Branch Offices in Other Citiet 
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EVEREADY LAYERBILT CONSTRUCTION — Here is the inside story of 
the Eveready Lay erbilt — flat, space-saving cells making connections auto- 
matically. Only five solderings, only two broad connecting bands, Maxi- 
mum reliability, maximum active materials, greatest life, Layerbilt 
construction is an exclusive Eveready feature. Only Eveready make$ 
Layerbilt Batteries. 



CYLINDRICAL CELL CONSTRUCTION — Here Is the inside story about 
every "li" battery assembled of separate, individually sealed celts*— 29 
fine connecting wires, 60 solderings, and lots of waste space between cells. 



& 



» HERE'S THE 



INSIDE TRACK 



TO "B" BATTERY SERVICE « 



IT'S as easy as ABC to choose 
the inside track to better "B" 
battery service. Simply buy 
Eveready Layerbilts. They are 
so built as to give you more 
economy, reliability and satis- 
faction. The diagrams tell you 
all there is to know about "B" 
batteries. 

These diagrams show the 
two types of battery. One is the 
cylindrical cell kind. Such 
cylindrical cell batteries con- 
tain 29 fine wires, and 60 deli- 
cate solderings are needed to 
connect the individual cells to- 
gether. These 89 places where 
trouble can come are found in 
every such battery, whether the 
cells are cylindrical, as is usual, 
or square or hexagonal or any 
other shape. There wasn't any- 
thing better until we invented 
the Eveready Layerbilt. 

Now see the Eveready Layer- 
bilt diagram. Note the flat in- 
terdependent (not indepen- 
dent) cells, making connection 
with each other automatically. 
Only two broad connecting 



This it lli,- LARGE SIZE Eveready Lay- 
erbilt "B" Battery for heavy duty, No. 
486, the longest lasting, molt eeonom- 
leal of all Evereadyt. Price 94.25. 
There is alto another Eveready Layer- 
bilt, Medium Sim, .Vo. 485, at 92.95. 




IN VITAL SERVICES 
Eveready Batteries are being 
used in automatic train control; 
aircraft beacon receivers; talk- 
ing motion pictures ; short wave 
transmission; picture trans- 
mission; television; for the pro- 
tection of life and property, 
and to secure instant, unfailing, 
noiseless, perfect electrical 
power. 



bands are required, each % 
inch wide. There are but five 
big husky solderings. This 
means super - reliability. The 
flat cells also pack more ma- 
terials within the battery box, 
and so you get longer life — 
added convenience, economy 
and satisfaction. 

You can get these advantages 
of Eveready Layerbilt construc- 
tion only in an Eveready Layer- 
bilt. This is a fully patented 
battery, and none other is like 
it. An Eveready Layerbilt is 
unique. Be sure the name is on 
the "B" batteries you buy. 

NATIONAL CARBON CO., INC. 
General Offices : New York, N. Y. 
Branches: Chicago Kansas City- 
New York San Francisco 



l' nit Of 

Union Carbide 



LILT 



and Carbon 
Corporation 



TUESDAY NIGHT IS EVEREADY HOUR 
NIGHT. East of the Rocktet 9 P. M. East- 
ern Standard Time, through WEAF and asso- 
ciated N. B. C. stations. 



NEW EVEREADY RADIO RECEIVERS, A. C. 
AND BATTERY OPERATED, NOW ON SALE 



© This seal on an advertisement in POPULAR SCIENCE MONTHLY signing the approval of the INSTITUTE OF STANDARDS. See page 8. 
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to give absolute satisfaction 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 



DRAWN POR U'ESTINGHOL'SB BY C PETER HELCT 




WESTINGHOUSE CONTROL DEVICES MAKE TELEPHONED SIGNALS START AND STOP DISTANT UNATTENDED HYDRO-ELECTRIC STATIONS. 



Thousands of horsepower controlled by a breath 



A worker in a busy power plant notes the 
approaching hour when street cars will gather 
throngs of home-bound passengers and thousands 
of dwellings will ask for light. He picks up a 
telephone, dials a number — and listens. Miles 
away a water-driven generator, without a human 
hand to touch it, signals "O.K." and then, at 
an audible command, goes into action. 
Thousands of horsepower, stored up in 
the water above the dam, are set to work 
by a mere breath of energy — the faint 
vibrations of sound that operate sensitive 
electrical devices. 

Automatic control and magnetic control Weuinghoute Dealer 
are taking important places 
in today's industrial drama. 



Wfeslinghouse 
Electrification 

ApptUnrn Apparatus 

-r Wiring 



Westinghouse 



They operate mechanisms that maintain the cor- 
rect level in tanks or reservoirs or the desired 
temperature in furnaces. Uncanny devices guard 
the performance of huge paper machines or elec- 
tric generators. Vigilant "eyes" inspect, count and 
sort merchandise. Alert "ears" listen over elec- 
tric light wires and turn on street light switches 

at a signal from a supervisor's station. 

Years of untiring research have been 
invested by Westinghouse engineers to 
give electricity these talents. Yet the 
opportunities have been barely touched. 
Westinghouse research is continually un- 
covering new industrial possibilities in the 
fields of automatic and mag- 
netic control. 
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bu NATURAL 

TONE - *ani 



A 



'ensitive? Yes. Easily tuned? 
Yes. Capable of great volume? By all means. 

But more than these — listeners marvel at 
the glorious tone of the new Day-Fan Radio. 

For Day-Fan has solved the problem of 
bringing in sweetly and clearly the silvery high 
notes — the elusive overtones — and the boom- 
ing bass without sacrificing one iota of distance 
and power and selectivity. 

Naturalness in Day-Fan Radio is achieved 
by detecting all the frequencies and correctly 
amplifying them — without over-emphasis — 
in an improved audio system. 

Day-Fan Radio is modestly priced. In a 
beautiful walnut console shown above, the 
9-tube set (two 245's in push-pull) with 
matched electro-dynamic speaker is $175 
without tubes. (Priced slightly higher in 
Far West.) 

DAY-FAN ELECTRIC COMPANY 

1711 Wisconsin Boulevard 
DAYTON, OHIO 




RESPONSIVE 



or/nance 



jfc* ■ ■ i 




Day-Fan Screen Grid Models 

The new Screen Grid models employ three 
screen-grid tubes, correctly engineered to 
achieve the utmost in responsiveness from 
this new radio development. They are priced: 
Model 93, $189.50. Model 94, $240. 




r 



RAD I O 



Product of General Motors 



Cop 
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~ 14* Edition 





This handsome bookcase 
table, made of genuine Brown Mahogany, is 
included with every set of the new Britannica 



J 



An Amazing Work 

Consider what this book is, 
what it contains. The barest 
outline is amazing! 

Thirty-five million words, the 
equivalent of 500 ordinary books. 
Made new from cover to cover at 
a cost of more than $2,000,000. 
Fifteen thousand illustrations — 
1,500 full page plates, a unique 
gallery of the treasures of art and 
photography. A new Atlas-Index 
volume with 200 new maps in 
color and half a million index 
references. 

Remember this is a new work. 
Only a small amount of material 
that could not be improved is 
retained from previous editions. 




THERE has never been anything like it — never anything even 
remotely approaching this magnificent new Fourteenth 
Edition of the Encyclopaedia Britannica. Cast aside your 
old ideas of reference 
works and encyclopae- 
dias, for here is some- 
thing new, different, tre- 
mendously vital, alive. 

An unprecedented 
achievement, is the verdict 
of foremost critics, a ver- 
dict that is sweeping the 
country. "The most excit- 
ing book of 1929," says 
Henry Seidel Canby."The 
last word in encyclopaedia 
perfection," says a well- 
known librarian. 

And so it goes, without 
a dissenting voice! 

3,500 Contributors 

From the four corners of the earth, 
from the great universities, from the 
great industries, from world-famous 
clinics and laboratories, from the 
studios of the greatest artists — from 
these and from every source of up-to- 
date information came the material 
to make these wonderful volumes. 

The roster of contributors is a roll- 
call of the great and famous from the 
whole world — 3,500 from forty dif- 
ferent countries. 

No university could possess such a 
faculty, nowhere else can you find so 
complete a survey of the entire record 
of human thought and achievement. 

Unique in Human Interest 
and Practical Value 

The new Britannica is not only 
unique in scholarship. // is unique in 
humaninterestandsheerpracticalvalue. 

It establishes the new principle 
that a wealth of learning can also be 
a treasure of fascinating reading. The 
amazing richness of illustrations 
alone makes every subject easier and 
simpler to grasp and, at the same 



time, ten times more interesting 
than ever before. 

This new Britannica brings to every 
American home the .......... 

limitless possibilities 
of modern knowl- 
edge. It is the finest 
kind of liberal educa- 
tion for those who 
have only a limited 
time for reading or 
study. 



Here is the history of the entire 
world — the biographies of its great 
men — the achievements of science — 
art — business and in- 
dustry — all contained 
in a form that is com- 
pact, easy to grasp, fas- 
cinating to read. 

Astonishingly 
Low Price 

The price of the new 
Britannica has been 
fixed so low that you will 
marvel at this new evi- 
dence of modern print- 
ing efficiency. Mass 
production is the ex- 
planation. The result 
is the lowest price at 
which a completely 
new Britannica has 
been sold for two gen- 
erations. 
In addition, you may own and 
enjoy it immediately on one of 
the easiest time payment plans ever 
devised. A deposit of only $5 brings 
the complete set with its free book- 
case table direct to your home. 

Send For FREE Booklet 

Learn about the new Britannica while it is 
still possible to get a set from the first 
printing at the low price that now prevails. 
Send for our handsome new 56-page 
booklet containing numerous color plates, 
maps, etc., from the new edition and giving 
full information about it together with full 
details of bindings, the present low prices 
and easy payment plan. 

A free copy of this book is 
yours without the slightest obli- 
gation. Fill in the handy coupon 
below and mail it today. 



ENCYCLOPAEDIA BRITANNICA, Inc. PSM9-B2 . 
342 Madison Avenue, New York City. 

Please send me by return mail without anyobliga- ■ 

tion on my part, your 56-page illustrated booklet S 

describing the new Fourteenth Edition of the Britannica \ 

together with full information concerning bindings, \ 

low price offer and easy terms of payment. B 



Name.. 



MAIL This Coupon TODAY !, 



Address.. 
City 



State.. 
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Oil Heat Scraps 
the Coal Shovel 

Back-Breaking Toil of Ash 
Removal and Stoking Unknown 
with New Furnace Equipment 



By COLLINS P. BLISS 

Director, Popular Science Institute 



RECENTLY I asked a man 
who had just installed an oil 
burner in his furnace why he 
had switched from coal to oil. 
" "Been carrying ashes for 
thirty years," was his terse reply. 
That, I gathered, was all the reason he 
needed, but many home owners are 
attracted by other advantages of oil heat. 

In the first place, when an oil burner is 
installed it does away forever with the 
unpleasant task, of waiting on the fur- 
nace. There are no more fires to be built 
only to be extinguished in a day or two 
during uncertain fall and spring weather; 
no more starting up the furnace in the 
morning and banking it at night; no 
more trips to the cellar during the day in 
an attempt to cope with sudden changes 
in outdoor temperature. A good oil burn- 
er gives an automatic, clean, even heat — 
with no souvenirs in the form of ashes. 
These advantages are enough for the 
500,000 Americans who have equipped 
their homes with oil heating devices. 

Few people buy an oil burner for econ- 
omy, though heating with oil quite often 
proves cheaper than burning coal. As a 
rule, oil at eight cents a gallon is the 
equivalent in cost of coal at $1 1.45 a ton. 
When this price ratio between the two 
fuels prevails, the factor that determines 
whether it will be cheaper to heat with 
oil is the efficiency and suitability of the 
heating system in which the oil burner is 
installed. 



The attention needed by 
a coal fire and the ard uoua 
and dirty task of re- 
moving and sifting ashes 
are eliminated by an 
oil burner installation. 




TT MUST be remembered that the oil 
A burner is merely the heat-producing 
part of the heating system, and if the 
heating system is inefficient, old-fashion- 
ed, and unsuited to oil, the burner will 
have to work under a handicap and burn 
more oil than would be necessary under 
more favorable conditions. Investi- 
gations carried on by the Popular 
Science Institute show that when the 
quantity of oil consumed is greater than 
it should be, usually the boiler is at fault. 
For this reason, The Institute always ad- 
vises the prospective user of oil heating 
equipment to find out if his heating sys- 
tem is of correct design and in good con- 
dition, and to make any necessary changes 
or improvements.before he goes ahead with 
the installation. Adding an extra section 
or two to a boiler with inadequate heat- 
ing surface may cut quite a slice off the 
annual oil bill. 

Asking oil burner owners how much 



more they would be willing to pay for 
oil before they would go back to coal 
gives a pretty good slant on how sat- 
isfactory they have found oil heat. The 
majority of persons, when asked this 
question, say from twenty to thirty 
percent, and quite a number say that 
they would pay a hundred times as much 
for oil before they would give up using it. 
One man who has had his oil burner only 
one season said that he would pay $5,000 
before he could be persuaded to return to 
his former method of heating. 

OF COURSE, these people who are so 
satisfied with oil heat are using reliable 
oil heating devices, of which there are 
plenty now on the market. The mechanical 
development of oil burners has been carried 
to such a high point that today there is no 
question as to the efficiency and safety of 
the better makes. Some years have 
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elapsed since oil heating devices outgrew 
the experimental stage, and there is no 
reason why the home owner should delay 
in installing oil heat. The last few seasons 
have not witnessed any pronounced 
changes in oil heating equipment; the 
general trend in the design of new models 
has been toward the simplification of 
mechanical details. 

Speaking of the mechanism of an oil 
burner, there is a misunderstanding that 
should be dispelled. Some persons have 
the idea that oil burners are very com- 
plicated devices that get out of order very 
easily and require frequent professional 
attention. This is not true. Most owners 
of good burners find that it is necessary to 
call the service man only a few times in a 
season, and such calls that are made are 
usually for general inspection and adjust- 
ment, rather than for any particular 
breakdown or repair. A heating system 
that requires only rare visits from the ser- 
vice representative and none from the 
owner from one year to the next is cer- 
tainly a rather close approach to the ideal; 
particularly so when it is remembered 
that house temperatures stay within two 
degrees of the point set by the owner 
during the whole heating season. 

ALL the modern comforts of auto- 
matic oil heat may be had in any 
home that is equipped with a central 
heating system and wired for electricity. 
Financially, it is within the reach of every 
home owner who can afford an automobile 
or similar luxury-necessities. 



Readers of Popular Science Monthly 
who are considering oil heat for their 
homes can secure advice on the subject 
and specific recommendation of reliable 
burners by writing to the Popular 
Science Institute, 381 Fourth Ave., 
New York, N.Y. 
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For trucks in the city, 
for tractors in the country 
. . this grainless wood board 

This grainless wood board, Masonite Presdwood, has hundreds of uses in industry and building. 
It docs not crack, split or splinter, is almost impervious to moisture and highly resistant 
to warping and buckling. Is naturally beautiful; takes any finish. Production costs often 
drop off sharply when Presdwood is used. Samples to try out will be gladly sent on request. 




FOR MOTOR 
TRUCK PANELING 



Seen by thousands every day, 
a modern motor truck in city 
service portrays on its paneled 
sides of Masonite Presdwood 
an attractive sign which adver- 
tises the truck owner's business. 
Out on some windswept farm 
the operator of a toiling trac- 
tor is perfectly protected from 
flying sand and driving rain by a cab which is 
made of this same grainless wood. 

In one case Presdwood is used for its strength, 
smooth surface and ability to take any paint 
finish. In the other it is employed for its resist- 
ance to moisture and the sturdiness which en- 
ables it to withstand the hardest kind of usage. 

Has Hundreds of Uses 

These qualities of strength and beauty, as well as 
the workability of a grainless board that does not 
crack or split, have made Masonite Presdwood 
the chosen material for hundreds of manufac- 
tured articles. It is used for bedroom screens 
and radio cabinets, clothes hampers and bread 
boxes, breakfast nooks and kitchen cabinets. 

Because of Presdwood's smoothness and 
strength it is ideal for work-bench tops, ice box 
paneling, cupboards and shelving. It makes core 
trays in foundries, starch trays in candy fac- 
tories; is employed for its moisture resisting 
ability in the construction of campers' tables, 
speed boat hulls, highway markers and outdoor 
signs of all kinds. In fact there seems to be no 
limit to the many uses for this grainless wood. 




FOR STURDY 
TRACTOR CABS 



In the building industry, 
Presdwood is being used in 
ever increasing quantities. It 
panels fine homes and the more 
modern buildings, takes any 
commercial finish. In concrete 
construction, Presdwood is of- 
ten used to line the forms, for 
it produces such a perfect 
smooth surface that the need of hand smoothing 
is practically eliminated. 

Liked by Mechanics Everywhere 

Presdwood has made friends in factories because 
of its workability, for skilled artisans, familiar 
with every type of material, have been won over 
by the ease with which Presdwood can be 
punched, sawed, milled, or sanded. This grain- 
less wood cuts production costs by eliminating 
the waste and costly rejections which result from 
defective material. Where handy men make 
things around the home, Presdwood is equally in 
demand, for anyone who uses tools instantly 
recognizes the possibilities of a grainless wood 
board that neither cracks, splits nor splinters. 

Factory executives, builders and home owners 
should read the Presdwood booklet which tells 
how Presdwood is made, lists eighty of its many 
uses and gives instructions for applying many 
types of finishes. A copy of the booklet will be 
sent promptly on request. 

MASONITE CORPORATION 

Dept. 731, 111 West Washington Street 
Chicago, Illinois 
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Where Did the Hours Go? 

"/~WX any of your readers answer this one 
« "A northbound plane is speeding from 
Los Angeles to San Francisco, aided by a 
favoring fifty-mile wind. Southward bound, 
another plane is bucking the same breeze, now 
a fifty -mile head wind. Does the first plane 
gain as much time as the second loses? 

"It sounds reasonable 
— but it isn't so. Assume 
the air line distance be- 
tween the two cities (in 
round numbers) as 300 
miles; the speed of the 
planes in still air as 100 
miles an hour. Now the 
northbound plane, with 
its extra speed from the 
favoring wind, travels at 
150 miles an hour and 
consequently gets to its 
destination in two hours. 

But the southbound machine, its speec 
reduced to only fifty miles an hour, requires 
six hours for the trip. The total is eight 
hours for what is normally a six-hour round 
trip. Somewhere the air transport line has 
lost two flying hours. 

"The specific distance and the plane and 
wind speeds don't matter — the principle is the 
same for any. Where did the lost flying hours 
go?"— S. K., Portland, Ore. 

Sniping at the Zeps 

"TT SEEMS to me that Popular Science 
Monthly, in the article, 'The Zeppelin 
Grows Up,' is making too much fuss over air- 
ships. 

"Perhaps I am a bit old-fashioned, but I can't 
see that the Zeppelins and their like are an 
achievement to excite 
any great enthusiasm, 
even though one does 
manage to travel around 
the world. What ad- 
vantages have they 
over the good old ocean 
liners? Only the saving 
of less than twenty-four 
hours in the crossing of 
the Atlantic. 

"On the other hand, 
think of the disadvan- 
tages. Airships are not so safe as liners — all 
but the Los Angeles and the Graf Zeppelin 
have met an untimely end. Then, they're not 
so commodious and they do not give a traveler 
the free deck space and the opportunity for 
leisurely enjoyment which a sea voyage does. 

"Can't we have a little less space devoted to 
glorifying things that really aren't of such tre- 
mendous importance after all?" — H. J. S., 
Buffalo, N.Y. 

When the Left Is Right 

"VOUR editorial on 'Keep to the Right' is all 
i right for the pedestrian on the sidewalk, 
and at the street intersections, but all wrong 
for him in the traffic on the highway. 

"On the highway the pedestrian keeping to 
the right is traveling in the same direction as 
the speeding autos on his side of the road, and 
even if he obeys the rule of the road that slow- 
moving vehicles shall keep to the extreme right, 
he is in great danger because all the vehicles 
passing him are coming from behind, where he 
cannot see them. The drivers are all seated on 
the left side, and watching the traffic to their 
left, instead of to their right. 





"The State of California has recognized the 
danger of this condition and has legalized the 
right of way of the pedestrian on the left side 
of the road, facing the traffic. This enables 
him to note the position and speed of the ap- 
proaching vehicles and to step off the paved 
track at the left, if necessary, for safety." — 
H. R., Ocean Park, Calif. 

Diamonds Bad Luck? 

" T READ the other day a report by a mem- 
*• ber of the French Academy of Science that 
precious stones have a direct effect upon the 
health of the wearer. He stated that emeralds 
increase energy while diamonds reduce vitality, 
though apparently he offered no evidence to 
substantiate his theory. 

"The belief that some precious stones have 
an influence upon the health and fortune of 
those who wear them has persisted from primi- 
tive times. The Greeks named the wine- 
colored amethyst 'not 
drunken. 1 It was sup- 
posed that the wearer of 
one of these stones 
would remain sober no 
matter how much wine 
he consumed. Another 
stone carefully pre- 
served by early Mediter- 
ranean peoples was be- 
lieved to have the power 
to cure snake bites. This 
'snake - stone' was 

powdered and applied to the wound. Many 
people still think that wearing diamonds 
brings bad luck. 

"The color of the blood-red jasper suggested 
that it might be connected with the human life 
stream. For a long time the belief was held 
that this stone by its magical powers could 
prevent hemorrhages. Another curious custom 
of primitive people was to present magnetic 
stones to brothers. So long as they preserved 
these stones, it was thought, the brothers 
would not fall < ut or quarrel. 

"Is there rei Uy anything in all this super- 
stition?"— J. 7 M., Fort Worth, Tex. 

No Rest for the Wicked 

"T WAXT to take is- 
sue with Dr. Ber- 
nard Hollander, ' Brit- 
ish alienist and crimin- 
ologist,' who says on 
your Editorial Page: 
'Women are less trou- 
bled by disturbing 
dreams than men, prob- 
ably because they have 
less work and worry.' 
May it not be, Dr. 
Hollander, because they 

have fewer sins on their conscience?" — Mrs. 
D. B. J., Orange, X. J. 

It Made a Hit 

"T MADE our boy the large dump truck 
*• from plans in your Home Workshop. He 
likes the truck better than the electric train he 
received last Christmas." — F. J. K., Iowa 
Falls, la. 




Or Why Not a Padlock? 

"T NOTICE in your 'Back of the Month's 
*• Xews,' the following statement: 'Experts 
are not certain whether it (the rattlesnake) 
must vibrate the tip of its tail before it can 
strike, but agree that it never strikes without 
warning.' 

"I am not setting myself up as an expert, 
but I do know something 
about rattlers. I was treated 
for a rattlesnake bite on 
May 18th of this year and 
the bite was delivered by a 
rattler that did not vibrate 
its tail or give any other 
warning. 

"If it were true that a 
rattler could not strike un- 
til it vibrated its tail it 
would be comparatively 
simple to render the snake 
harmless. This would greatly simplify some 
folks' jobs. Casting the snakes' tails in plaster 
of Paris blocks would prevent the supposed 
very necessary vibrations. It would also si- 
lence the rattle, and surely no really honorable 
rattlesnake would strike if unable to give due 
and proper warning. 

"I have had considerable experience with 
poisonous snakes and have no reason to be- 
lieve that the tail exerts the slightest influence 
on the head or governs the striking in the 
slightest degree. I most certainly would have . 
taken advantage of it if I were aware of it." — 
D. D. H. M., Haddon Heights, N. J. 

A Handy File 




'OEADERS 




ular Science 
Monthly who make a 
practice of keeping back 
copies of the magazine 
may be interested in in- 
dexing the articles which 
interest them. I got 
hold of a small index box 
measuring about five by 
four inches, and a set of 
index cards. And I 
hunted up my oldest 

issue of the magazine. When I saw an article 
that interested me I made out a card for it. 
At the top of the card I wrote a classification, 
such as ' Ship Models,' under which the subject 
of the article belonged. Then I put down the 
title of the article, the author's name, the 
month and year of the magazine, and the page 
on which the article could be found. Then I 
took the next issue and went through it the 
same way. This index is very handy, es- 
pecially if one has a good many magazines to 
look through." — R. W. M., Melrose, Mass. 

And Going Higher 

"T)LEASE do not alter a page or a line or 
■t even an advertisement. Popular Sci- 
ence is at its peak. I have tried nearly every 
magazine in print. Popular Science is the 
book that gives you a bit of everything and 
just enough of it. In its class it is the best 
that money can buy." — E. B., London, 
England. 
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Every Saturday ...in every stadium . . . 

SORE THROAT! 



Gargle with Listerine 
when you get home . . . 

HERE, as any doctor will tell you, is a bit 
of sound wisdom for those who attend 
late season football games. 

Before going, and after returning from 
them gargle with full strength Listerine. 
This pleasant little precaution may spare 
you a nasty siege with a cold or sore throat 
or their more dangerous complications. 

Medical records show that after football 
games, there is marked increase in the 
number of cases of colds . . . sore throat . . . 
influenza and bronchitis. 

They are caused by germs in the mouth 
which get the upper hand when body resist- 



ance is lowered by over exposure, change of 
temperature, and emotional disturbances, 
all of which are coincidental with seeing 
a football game. 

Listerine checks them effectively because, 
used full strength, it is powerful against 
germs— kills them by the million. 

Even such stubborn organisms as the 
Staphylococcus Aureus (pus) and Bacillus 
Typhosus (typhoid) in counts ranging to 
200,000,000 are killed by it in 15 seconds, 
repeated laboratory tests show. Yet Listerine 
is so safe that it may be used full strength 
in any body cavity. 

Use Listerine systematically during winter 
weather. It is a pleasant habit, a cleanly 
habit, and one that may lengthen your life. 
Lambert Pharmacal Company, St. Louis, 
Mo., U. S. A. 




TO PREVENT 
COLDS 
Colds are often caused by 
germs transferred from the 
hands to food which then 
enters the mouth. Rinsing 
the hands with Listerine 
before each meal kills 
such germs. State Health 
Boards recommend simi- 
lar measures particularly 
during epidemics of 
influenza. 



KILLS 200,000,000 GERMS IN 15 SECONDS 
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From Theory to Fact 




N THE leading article of this issue Dr. E. E. Free tells the 
story of important experiments and discoveries which 
give promise of removing many of the controversial un- 
■ certainties surrounding the theory of evolution. 



In the seventy years since Charles Darwin published his 
Origin of Species and startled the world with his revolutionary 
theory of how life evolved from lower to higher forms, scientists 
have searched in vain for the cause of the mutations, or changes 
in character, whose processes through the ages have created 
mankind. 

Now comes a likely answer, in experiments indicating that 
radium and X-rays can produce marked changes in a species 
from one generation to the next, and in the well-considered 
theory advanced by eminent scientists that these rays, as well 
as the cosmic rays from outer space, may actually be the cause 
and motive pow f er of evolution. 

This new conception of life — that it evolves in response to 
penetrating baths of energy from the Unknown — marks a 
profound advance in scientific thought concerning the origin 
and destiny of man. More than that, if the evidence of recent 
experiments is established, it may mean that the whole doc- 
trine of evolution itself will evolve. 

Evolution will cease to be a disputed theory. It will become 
a demonstrable fact. 

Let the Deaf Hear, Too! 

WHAT good is a talking movie to a deaf man? 
People with poor ears, yet not so deaf that they have 
had to learn lip reading, certainly have been dealt a foul blow 
by the latest form of canned entertainment. The silent drama, 
decked out with a brand-new voice, becomes meaningless 
without the usual captions, and a large class of people, already 
heavily handicapped, now are worse off than ever. 

However, the situation is far from hopeless. In fact, a cheap 
and simple remedy is at hand. The electrical impulses used to 
operate the stage loudspeaker can be wired to convenient jacks 
so that any person not stone deaf can plug in his own radio 
headphones, adjust the volume control to suit himself, and 
enjoy a talkie as well as his more fortunate neighbor. A similar 
idea already has been tried out in the Paramount Theater, 
Brooklyn, N. Y. 

And think how perfectly a pair of ' 'earmuffs " can shut out 
the jabber of the nearby pest who insists on talking continually ! 



The New Calendar by 1933? 

THE first of January, 1933, will fall on a Sunday. That will 
be an ideal time to put into effect the proposed thirteen- 
month calendar advocated by George Eastman, of Rochester, 
N. Y., (P. S. M., June '29, p. 32) and "preponderantly fa- 
vored," according to the national committee on calendar sim- 
plification, by public opinion in this country. 

Should the reform fail of adoption at that date, the new 
calendar may have to wait until 1939, the next convenient 
year for starting it. For that reason the national committee, 
in a recent report to Secretary of State Stimson, recommended 
immediate international discussion of the proposed change to 
arrive at an agreement for its introduction by 1933. 

This reform is a sensible and a needed one. Much as people 
are accustomed by habit to the present calendar, it is eminently 
unsatisfactory. Its chief objections, summarized in the report, 
are these: Months are of unequal lengths and contain unequal 
numbers of working days, complicating statistical comparison 
of one month's commercial and scientific achievements with 
those of another. The months do not contain an equal number 
of weeks, creating the awkward situation of four pay days in 
some months and five in others. The days of the week shift 
each year to different dates, so that the dates of periodical 
events such as Election Day, and other legal and religious 
holidays, are constantly changing. The new calendar would 
solve all these difficulties by substituting thirteen months of 
exactly four weeks each, and celebrating the odd 365th day 
as "Peace Day" or "Year Day," an international holiday. 

Sentiment abroad, as well as here, seems to favor the change, 
and it is to be hoped that a world conference will ratify the 
plan soon enough to make it effective by 1933. Incidentally, 
this step, if carried out, will be a monument to international 
cooperation. It is one of the first nonpolitical projects ever to 
be submitted for unified action to the people of the world. 

The Road to Success in Aviation 

A THREE- YEAR night course in aviation engineering has just 
been announced by New York University. As preparation, 
' 'a high school education is desirable but applicants with less 
preparation but greater practical experience will be accepted. " 

: Pointed criticism aimed by factory executives at graduates of 
various educational courses in aircraft has stressed their lack of 
' 'horse sense. " Today, by working in a factory by day and 
studying by night, it is possible to combine practical experience 
with the very necessary theoretical knowledge that makes for 
advancement. 

In this issue Sherman M. Fairchild, one of America's foremost 
builders of airplanes, tells of the part that the airplane factory 
plays in the making of men for the aircraft industry. Himself a 
college man, he pounds home the fact that only by the combina- 
tion of theory and practice can a man fit himself for the big jobs 
of aviation. 

They Are Saying — 

"HPHE Graf Zeppelin is making a constant contribution to 

A the development of the art of air transportation." — 
President Hoover. 

"The magnetic forces of the world still remain the most 
baffling of all of Nature's mysteries." — F. P. Ulrich, director 
of the magnetic and seismological observatory, Sitka, Alaska. 

"No other age except this machine age has attempted so 
high a standard for so many people. There is more emphasis 
now than ever before on character in the worker." — Dr. Arthur 
D. Little, famous chemical engineer. 

' 'I was a poor pilot when I crossed the English Channel." — 
Louis Bleriot. 

' 'The New Yorker is a product of noise. Soldiers get war shell- 
shock; New Yorkers get peace shell-shock." — Dr. Arthur P. 
Payne, consulting psychologist, College of the City of New York. 

"Were it not for the very great improvements in electric 
power and electric lighting during the last twenty-five years, 
the bill which the public is now paying for electric current 
would be greater by more than two billion dollars a year." — 
General John J. Carty, vice president of the American Tele- 
phone and Telegraph Company. 

"The public uses electric radio receiving sets 160 percent 
more than they used battery receiving sets." — Harold A. La 
Fount, Radio Commissioner of the Fifth Zone. 
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What's a 

matter of PRICE 
when you're a mile or two UP 



IN this new industry of 
the skies where progress 
depends upon unfailing per- 
formance and dependability 
and where low price is not 
a lure, "the highest priced 
bearing in the world" is 
used by practically all air- 
craft and aircraft equip- 




ment manufacturers... Air- 
craft manufacturers can't af- 
ford to take a chance on anti- 
friction bearings. Neither can 
manufacturers in other fields. 
They merely think they can. 
Nothing is apt to cost 
so much as a bearing 
that cost so little. 



iKF* INDUSTRIES, INC., 40 East 34th St., New York, N.Y. 




"THE HIGHEST PRICED BEARING IN THE WORLD' 



BEARING 
PERFORMANCE... 
not PRICE counts with 
these Manufacturers 



Aeromarine Klemm Corp. 

Aero Products Corp. 
Aircraft Development Co. 
Aircraft Engine Co. Inc. 
Alliance Aircraft Corp. 
American Aeronautical Corp. 
American Cirrus Engines Inc. 

Army Air Service 
Axleson Aeroplane Engine Co. 
Bellanca Aircraft Corp. 
Bliss Co., E. W. 
Boeing Airplane Co. 
Brownback Motor Laboratories 
Bucklen, H. E., Co. 
Budd Wheel Co. 
Chevrolet Aviation Motors Corp. 
Consolidated Aircraft Corp. 
Crosley Aircraft Co. 
Curtiss Aeroplane & Motor Co. 

Dayton Airplane Engine Co. 
Eberhart Aeroplane & Motor Co. 
Eclipse Aviation Corp. 
Fairchild Airplane Mfg. Co. 
Pokker Aircraft Corp. 
General Airplanes Corp. 
General Electric Co. 
Gillis Aircraft Corp. 
Goodrich Co., B. P. 
Goodyear Zeppelin Corp. 
Great Lakes Aircraft Corp. 
Guiberson Corp. 
Hamilton Metalplane Co. 
High Engineering Co. 
Kimball Aircraft Corp. 
Lee Motors Co. 
Lycoming Mfg. Co. 
MacClatchie Mfg. Co. 
Menasco Motors Co. 
Mercury Aircraft, Inc. 
Michigan Screw Co. 
Moth Aircraft Corp. 
National Steel Products 
Navy Bureau of Aeronautics 
Packard Motor Car Co. 
Pitcairn Aviation, Inc. 
Pratt & Whitney Aircraft Co. 
Rinehart Whelan Co. 
Rocky Mountain Steel Products 
Scintilla Magneto Co. 

Sikorsky Mfg. Co. 
Sperry Gyroscope Co. 
Steel Products Engineering Co. 
Stout Metal Airplane Co. 
Superior Machine Tool Co. 
Szekeley Aircraft & Engine Co. 
Taylor Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Wright Aeronautical Corp. 
National Advisory Committee 
on Aeronautics 



Practically the entire 
Aviation Industry uses 
SKI 3 * Bearings 
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Cane- Fibre Insulation 



means protection From 
of cold weather . . . 

... So plan now to repair or remodel 
your home with Celotex, the only cane- 
fibre insulation. 

Roofs insulated with Celotex retard 
furnace -heat -leakage . . . protect the 
entire house from penetrating damp- 
ness and chill. 

Waste spaces in the attic and base- 
ment, when lined with Celotex, are 
changed into delightful nurseries and 
playrooms; open porches are trans- 
formed into sun rooms, enjoyable all 
seasons of the year. 

No other material seems to provide 
insulating efficiency and structural 
strength together quite so well as 
cane-fibre. 

These fibres — long, tough and 
durable— interlace perfectly into big, 
strong boards, 7 to 12 feet long, 7/16 



the ills and discomforts 
. plus smaller fuel bills 

inch thick, also made "double thick" — 
7/8 inch. 

And they contain millions of tiny 
sealed air cells . . . just what is needed 
for dependable insulation. 

When used on the outside of houses, 
as sheathing, Celotex adds structural 
strength . . . makes walls tight and per- 
manent. 

And on inside walls and ceilings, you 
can obtain finer, smoother 
plastered surfaces with Celo- 
tex Lath. This better lath, 18 
inches by 48 inches and 7/16 



of an inch thick, also made "double 
thick" — 7/8 inch, is especially designed 
to reinforce against plaster cracks and 
eliminate lath marks. 

Before you build, buy or remodel, 
ask your architect, builder or dealer for 
further information on Celotex — and 
write us for our free booklet, "Year 
'Round Comfort and Fuel Saving for 
Every Home." 

The Celotex Company, Chicago, Illi- 
nois. [Member of the Home Modern- 
izing Bureau of the National Building 
Industries, Inc.] In Canada: Alexander 
Murray & Co., Ltd., Montreal. Sales dis- 
tributors throughout the world. 
Reliable dealers can supply 
Celotex Standard Building 



The word 

CeloteX 

(Res. U. S. Pat. Off.) 
is the trademark of and 
Indicates manufacture by , . , i , - i i 

The ceiote* Company Board and Lelotex Lath. 



Chicago. 111. 



Celotex 

BRAND 

INSULATING CANE BOARD 

When you buy a new house, look for the Celotex sign. 
It is your assurance of greater home comfort. 



BE SURE IT'S 
CANE-FIBRE INSULATION! 

Only Celotex is made from the long, 
tough fibres of cane. The peculiar 
advantages of cane-fibre insulation 
cannot be obtained in any other ma- 
terial. Be sure you get Celotex! 




The Clue to Evolution 




The speed of evolution on its irregular upward pathway may have been determined by zones of cosmic rays encountered by the earth in space. 

When Dr. Free, some six years ago, wrote for this magazine "The Story of 
Man and His World," scientists were at a loss to explain the cause of life's 
progress through the ages. Now comes a sequel to the story — the discovery 
that rays like those which help to cure cancer may also supply motive power 
in creating new forms of living creatures. Dr. Free here reports evidence 
of that discovery, which promises as great a revolution in scientific ideas of 
human development as did Darwin's original theory. 



FEW years ago all that it was 
possible to say about evolution 
was that it had happened. 



the earth's rocks 



J m Buried in 
•J— -*-were clear evidences of the 
past history of life. In vestige organs 
like the human appendix; in the results 
of biochemical blood tests; from a thou- 
sand other signposts here and there in 
the sciences of botany, zoology, physiol- 



By E. E. FREE 

ogy, and psychology, it was possible to 
read the fact of man's animal origin. But 
the causes back of that vast panorama of 
evolving life were unguessed. 

Now comes for the first time a reason- 
able theory. Within two years the 
evidence for it has piled up enormously. 
Scarcely a month now passes without 



some scientific man adding new facts to 
strengthen the argument. The theory is 
that rays like those from radium are 
among the causes of evolution — if not 
its sole cause. 

The mysterious cosmic rays from outer 
space, recently the subject of notable 
investigations bv Dr. Robert A. Millikan 
(P. S. M., July ''28, p. 13), seem to have 
an important place in the picture, as do 
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Dixon, made other startling 
suggestions. Professor Joly 
advanced the theory that the 
cosmic rays which continually 
bombard the earth from outer 
space, and which are also much 
like radium rays, may be man- 
kind's only safeguard against 
being killed off by cancer. 
And Professor Dixon added 
that these same cosmic rays 
may have provided the motive 
power for life's evolution in 
the past. 

The essential of evolution, 
biologists have long under- 
stood, is not the outward 
change which geologists trace 
as elephants evolved, for ex- 
ample, out of a primitive kind 
of pig, or as the ancient 
monkeylike creatures evolved 
into modern apes and man. 
It is something far more fun- 
damental that takes place 
within the mysterious "germ 
plasm'' which is the living 



To handle radium safely the worker 
is shielded behind a thick plate of lead 
which stops the potent rays. A plate of 
lead glass similarly protects his face. 

some kinds of X-rays. It is not 
too much to say that this new 
radiation theory of evolution 
promises to alter the ideas of 
science about the history of 
life on earth as much as did 
the famous theories of Charles 
Darwin. 

First inklings of the new 
theory came two years ago 
when Professor H. J. Muller, 
of the University of Texas, dis- 
covered that treatment with X- 
rays causes the fruit fly, already 
a familiar insect for laboratory 
experiments, to produce new 
varieties of offspring (P. S. M., 
Dec. '27, p. 53). This was 
science's first clear example of 
evolution produced artificially. 



A LITTLE later Professor T. 
H. Goodspeed, of the Uni- 
versity of California, produced 
new kinds of tobacco plants 
by treating parent plants with 
these same X-rays. The rays 
emitted continually by radium, 
fundamentally much like the 
more penetrating kinds of X- 
rays. have been found to have 
similar effects. 

Only a few weeks ago two 
research workers at the Uni- 
versity of California, Professor 
Ernest B. Babcock and Pro- 
fessor J. L. Collins, created 
still other new varieties of fruit 
flies like those studied by Pro- 
fessor Muller by allowing the 
parent insects to breed inside 
a tunnel beneath the city of San Fran- 
cisco, where the natural radioactivity 
of the rocks is exceptionally high, so 
that the flies were exposed to an unusual 
intensity of radium rays. 

Still more recently, two distinguished 
scientists of Dublin, Ireland, Professor 
John Joly and Professor Henry H. 



Dr. L. N. Bogojavlensky (left) with the apparatus he used in 
measuring radioactivity of rocks in different parts of Russia. 
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link between one generation and the next. 

All men or women, all modern animals, 
even the majority of lower animals and 
of plants, grow from fertilized egg cells, 
the inmost substance of which is de- 
rived from the parents. Close to the 
center of any ordinary living cell, buried 
in the living matter or protoplasm, 
microscopists discern a tiny, darker col- 
ored, slightly solider speck. This is the 
cell's nucleus, which undoubtedly con- 
tains the living mechanism controlling 
a cell, much as a man's brain controls his 
body. Somewhere within the microscopic 
nuclei inside the billions of living cells of 
the human bodv lies the verv secret of 
life. 

IN CERTAIN conditions of living cells, 
especially of the special germ cells 
which are the carriers of heredity, it is 
possible to see still inside the nucleus 
small dark objects, some almost round, 
others slightly elongated like a tiny 
Frankfurter sausage. Biologists call these 
objects "chromosomes," which means 
merely "colored bodies," for the tiny 
particles stain a little darker than 
the rest of the cell when the usual 
dyes are applied to make visible 
the cells' almost transparent in- 
teriors. When the chromosomes 
were first seen by pioneer micro- 
scopists no one knew what they 
were. Now it is known that they 
are the machinery of heredity. 

When an egg cell or a sperm 
cell is being formed in the parent 
creature, so that a member of the 
new generation presently may 
come into being, remarkable 
things happen to the chromo- 
somes. Those of the parent cell 
each split apart along their 
lengths, so that each half pos- 
sesses a little of every part of the 
original chromosome. Then other 
complicated changes take place, 
both in the female egg cell and 
the male sperm cell. After these 
two fuse to make the fertilized 
egg cell, the new cell is found to 
have acquired half its set of 
chromosomes from the mother 
parent, the other half from the 
father. That is how the heredity 
from the two sides is fused. 

Thanks chiefly to investiga- 
tions carried out for years at 
Columbia University by Profes- 
sor Thomas H. Morgan and his 
pupils, biologists now agree that 
these tinv chromosomes of the 




At the left is Dr. Robert A. Millikan. of the 
California Institute of Technology, with the 
electroscope used in detecting cosmic rays 
from space. Dr. Millikan is removing from 
the instrument lead shields which keep it 
from registering local radium rays and make it 
responsive to the more penetrating cosmic 
rays. Final tests were made by sinking 
this instrument into the waters of a mountain PERHAPX VARIATION/ in thi INTENSITY Of COSMIC RAY/ 
lake to further shield it from earthly rays. CAUSED /LOW ano RAPID PERIOD/ or EVOLUTION ^* 
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germ cells carry what might be called a 
set of blueprints for the new creature 
that is to be built. 

Imagine an architect drawing the plans 
for a house, for example, on many small 
round, paper disks, like stoppers for milk 
bottles. Imagine these disks strung to- 
gether so that each hundred or so made 
a sausage-shaped lump. That is about 
what biologists imagine to exist, on a 
minute scale, inside the chromosomes. 

Part way along the length of one of the 
human chromosomes, for example, may 
be a tiny living disk which carries 
Nature's blueprint for the length of one's 
nose. If a son inherits that disk ac- 
curately from his father, and if the father 
has a long nose, the son too, will develop 
that kind of a facial ornament; just as the 
famous Hapsburg family of European 
royalty did for generations. Somewhere 
else along one of the chromosomes will 
be a disk which carries the blueprints for 
the color of the hair, and so on. 

MANY facts about how the sets of 
living blueprints are duplicated, 
transferred, and corrected, if necessary, 
in the process of heredity, are still among 
the biological mysteries. But no biolo- 
gist now doubts that something of this 
kind is the secret of all kinds of biological 
inheritance, whether it be that which 
makes a boy look or talk like his father 
or whether it be the more obvious kind 
of inheritance which makes each animal 
species reproduce itself more or less 
accurately from one generation to an- 
other. 

The needs of evolution include, how- 
ever, something more than inheritance. 
One of them is what naturalists call 
variation. If inheritance were absolutely 
perfect, so that all of a person's 
children were always exact 
copies of himself, evolution 
would not be possible. The 
world would still be populated 
by only one kind of creature, all 
precise duplicates of the original 
creation. 

Fortunately there is variety 
on earth, and therefore progress. 
The reason is that each new 
generation is not quite an exact 
copy of the preceding one. The 
blueprints are passed on, true 
enough, so that the offspring 
are similar, but experience or 
environment acts somehow as a 
correcting and improving archi- 
tect, to alter the living blue- 



prints slightly and try out some 
new possibility. The Hapsburg 
family, for example, was not 
condemned to go on forever 
having long noses. 

Biologists have always been 
puzzled, however, about what 
causes the variations. A first clue 
to the answer was the discovery 
of Professor Muller with X-rays. 
He found that when fruit flies 
were exposed to these powerful 
radiations totally new races of 
flies appeared longer or shorter 
in wing, differently colored and 
varying from the former racial 
standards in other ways. 

Not all of these X-ray crea- 
tions were fortunate ones. Some- 
times the evolution thus worked 
was bad for the fruit flies' sur- 
vival, instead of good. But 
what instantly attracted the 
attention of the world's biolo- 
gists was that some change had 
occurred. The potent pencil of 
the X-rays had reached into a 
set of the architect's plans for 
the next generation and had 
changed them, so that a new, 
creature was built. 

Since then other investigators have 
confirmed the discovery with the same 
species of flies; Professor Goodspeed has 
done so with his tobacco plants; Profes- 
sors Babcock and Collins have found 
similar effects from radium rays. They 
agree that all three kinds of rays — X- 
rays, the radium rays, and probably the 
cosmic rays of space — actually can affect 
evolution. 

What the rays create in the new 
generation seem to be the sudden changes 




Professor Henry H. Dixon, biologist of the University 
of Dublin, who suggests that variations of the cosmic 
rays may have provided the motive power of evolution. 



different 




VARYING OCCURRENCE of RADIUM in DIFFERENT PARTJof 
THE EARTH MAY HAVE AFFECTED THE GEOGRAPHICAL 
DISTRIBUTION of EVOLUTION < ' 



A modern way of using radium to treat 
cancer employs radioactive gas which is 
given off by the radium and which, in turn, 
emits the curative rays. The radioactive 
gas is collected in glass apparatus, shown 
above, and carefully sealed against the air. 
A dose of the gas is placed in tiny hollow 
capsules for insertion in the cancer. Many 
cancer patients now are saved by radium. 



which plant breeders call "sports." Bi- 
ologists call them mutations. From the 
work of the Dutch botanist Dr. Hugo 
de Vries, the American biologist Dr. 
D. T. MacDougal, and others, it has 
long been believed that evolution in 
Nature proceeds in this way by rela- 
tively sudden jumps from an old charac- 
ter to a new one; from black hair, for 
example, to red; from the flabby body of 
the first spineless sea worms to the first 
beginning of the stiffening rod down the 
back which was to grow by later muta- 
tions into man's backbone. 

The fact that all three kinds of rays 
seem to have this same effect in 
speeding evolution is not surprising. 
They differ only in that some arc slightly 
shorter in wave length than the others. 
All three lie at the extreme short end of 
the whole known series of ether waves. 
Light waves, themselves far shorter in 
wave length than the very long radio 
waves, are followed, as still shorter 
companions, by the invisible ultra violet 
rays now much used in medicine. Next 
shorter than the ultra-violet rays come 
the X-rays and beyond them the radium 
rays and the cosmic rays. 

THE similar effects of these rays on 
evolution is paralleled, too, by the sim- 
ilar action of two of them, the X-rays 
and radium rays, on cancer. 

A few years ago the only known cure 
for cancer was the surgeon's knife. A 
cancer grows when, for some unknown 
reason, a few living cells of the body go 
wrong and start uncontrolled growth. 
Many normal body cells are able to grow 
and multiply to some extent when neces- 
sary; as skin cells do, for example, when 
new skin needs to be produced to heal 
a cut finger. In normal cases such growth 
stops automatically as soon as it has gone 
far enough for the body's needs. In a 
cancer it does not stop. The abnormal 
cancer cells, escaped from the ordinary 
bodily controls, keep on growing and 
multiplying indefinitely. After a while 
they press on nerves and cause pain, or 
on essentia) (Continued on papc V t 6) 
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.'HIGH SPEED-GENERATOR "^Rgo . >^ft! RY y FOCUS OF 3UNS RAYS 
INCL05URE 



STEAM 
GENERATING 
UNIT 




Details of the solar power plant 
designed by Professor Goddard. 
The sun's heat, reflected by a huge 
mirror, is focused on the steam 
generating unit, shown in inset. 

An eminent American scientist describes here a 
novel form of solar engine, which he has patented 
and tested. Dr. Goddard is Professor of Physics 
in Clark University, and is well known for 
his experiments with space-exploring rockets. 



THE ordinary back yard receives 
more power in the form of heat 
from the sun than is used to heat 
and light the average home. A 
good-sized pasture may receive 
power equivalent to that used by all the 
factories of a town. Great deserts like the 
Sahara or the Tackla Mahan receive more 
heat power than is required to warm the 
dwellings, light the streets, and drive the 
machinery of all the civilized countries in 
the world combined. 

Throughout the ages, attempts have 
been made to convert sunlight into me- 
chanical power, but with little success. 
In every case the apparatus has proved 
inefficient. At last, the writer is firmly 
convinced, the problem will be solved by 
the practical application of a new solar 
motor he has invented and patented. 

According to figures computed by Dr. 
Charles G. Abbot, director of the Smith- 
sonian Institution in Washington, the sun 
every day supplies to the earth energy 
equivalent to the burning of 507,000,000,- 
000 tons of coal. The world actually uses 
coal, oil, water power, and other sources 
of energy equivalent to about 5,000,000 
tons of coal daily. Time and money are 
being spent in huge quantities to dig coal 
from mines, to pump oil from wells, and 
to harness streams for power, when more 



A N ew Invention to 
Harness the Sun 



By R. H. GODDARD 



than a hundred thousand times as much 
power constantly is being delivered free 
right on the earth's surface. 

While some of this solar energy is re- 
flected back into space, it has been cal- 
culated that one square yard of the earth's 
surface exposed to a summer sun directly 
overhead receives energy at the rate of 
at least one and one half horsepower. 

So far, the most successful attempt to 
harness the sun's power has been the 
fifty-boiler-horsepower Shumann solar 
plant at Cairo, Egypt. It turns into useful 
power only a little more than four percent 
of the energy received in the form of radia- 
tion. Another, the Eaneas solar engine in- 
stalled at Pasadena, Calif., is even less 
efficient. 

My new solar motor will reach an over- 



all efficiency of at least fifty percent — 
more than twice that of the finest steam 
turbine electric generating plant in opera- 
tion today. 

The accompanying illustrations show 
how this new solar motor might be prac- 
tically applied to supply power, light, and 
heat on the farms. The essential features 
are shown in the broken-away drawings 
above. Instead of the usual kind of boiler, 
a hemispherical end piece, made of clear 
fused quartz, is bolted to a hollow body. 
Water is pumped in and mercury under 
high pressure k sprayed into the water 
as indicated. 

The fused quartz, a rock crystal ma- 
terial, recently has been made available 
in quantity. Its advantages for use in a 
sun motor are that it is one of the most 
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How solar motors might be applied 
to supply power, light, and heat on 
the farms, as suggested by Profes- 
sor Goddard. Drawn for Popular 
Science Monthly by B. G. Seielstad. 






transparent materials known; it will not 
crack when subjected to heat as does 
ordinary glass, and it will stand enormous 
temperatures before it melts. 

A mirror of large size is focused on the 
fused quartz so that the point of greatest 
heat is where the spray of mercury forms 
a screen in the water. The water itself, 
being transparent, will not absorb the 
heat, but the mixture, being opaque to 
light, will absorb all the heat instantly. 
The resulting tremendously high tem- 
perature will convert the metallic mer- 
cury into mercury vapor at a correspond- 
ingly high pressure, and the water will be 
converted into steam at high pressure. 
By feeding these gases directly into a tur- 
bine, the heat can be converted into me- 
chanical power without the usual losses 
caused by friction through long sections 
of piping. 

IN A nutshell, the new solar engine is like 
a hollow crystal ball into which water 
passes at one end and from which steam 
issues directly into a turbine. 

A feature of the design is that the 
quartz end piece can be shaped so that 
every ray of light from the mirror will 
strike it at right angles. This will prevent 
loss of energy by reflection. Another ad- 
vantage is that the hottest point is inside 
instead of outside, as with the ordinary 



A close-up view showing steam, generated 
by the sun, escaping from Goddard's motor. 




Professor Goddard with sun motor, and 
mirror which, he says, makes water boil. 



boiler. This permits the use of a metal 
lighter than iron for the shell, for the in- 
coming water keeps the metal at a rela- 
tively low temperature. Because the 
hottest point is inside and is surrounded 
by the incoming water, what heat is lost 
from the focus point by conduction will 
serve to pre-heat the incoming water. 

TO TEST the fundamental principle of 
the new engine a hollow sphere of 
glass five eighths of an inch in diameter 
was filled with water containing finely 
divided carbon in place of the mercury 
spray for the absorption of heat. This 
sphere was placed at the focus of a para- 
bolic mirror one foot in diameter. When 
the mirror was placed in sunlight, the 
water boiled easily, the steam escaping 
in a powerful blast through a hole in the 
top of the sphere. As water boiled away, 
more was supplied by a hand pump. 
This small model will produce steam in- 
definitely - as long as it is supplied with 
water. 

The possibilities awaiting the commer- 
cial development of a really efficient solar 
motor are enormous. There is solid 
scientific backing for the belief that a 
solar motor of the size illustrated would 
produce upwards of thirty useful horse- 
power when operating under a clear sky 
between the hours of ten in the morning 
and three in the afternoon — the time 
when sunlight is at its maximum power 
in the United States. That amount of 
power, converted into electrical energy, 
would far exceed the requirements of a 
large farm; the unused current could be 
employed to charge batteries. These, in 
turn, could maintain the normal current 
supply on cloudy days and at night. If 
the mirror were 100 feet in diameter, the 
output, figured conservatively, would be 
650 horsepower. 

NOT everywhere on earth, of course, 
does the sun shine every day, and 
in no spot does it remain directly over- 
head. But even so, it is fair to assume 
that each twenty-foot mirror concentrat- 
ing available sunlight on an engine fifty 
percent efficient would yield, year in and 
year out, a twenty-four-hour average of 
at least four horsepower. In sunny 
tropical regions, such as the Sahara, the 
average yield would be much greater. 
Whether to use a large number of such 
small mirrors or a smaller number of large 
mirrors measuring a hundred feet or 
more in diameter, would be merely a 
question of ease of handling and of com- 
parative cost. 

The reasons why the new solar motor 
will operate with such remarkable effi- 
ciency are best understood by observing 
where the losses occur in present engines 
such as the steam turbine plant and the 
gasoline engine. 

The secret of efficient operation of any 
heat engine is high temperature. That is 
why the gasoline engine, with its ex- 
tremely hot exploding charge, is more 
efficient than the ordinary steam engine. 
That also is why engineers are designing 
steam plants to use higher and higher 
boiler pressures. Modern steam generat- 
ing plants commonly use boiler pressures 
as high as 500 to 750 pounds, whereas 
steam plants built years ago rarely used 
a pressure above 150 pounds. 

But the {Continued on page 757) 
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Walking the Graf Zeppelin into its home 
port hangar at Friedrichshafen, Germany, 
at the end of its epochal voyage around 
the world, completed in 20 days and 4 
hours. The average speed was 67 miles 
an hour; actual flying time I3'a days. 




Around 
the World by 
Zeppelin 



The great dirigible floating above Seville, 
Spain, in the course of a tour over south- 
ern Europe* a few months before the 
record-breaKi'ng voyage around the world. 



fit 




Over the Pacific — one of the offi- 
cers using a sextant to determine the 
position of the huge airship. A 
violent electrical storm threatened 
the ship on this leg of the flight. 



Anchoring the Graf's nose to the mooring 
mast at Los Angeles. Calif., at the end of the 
first nonstop flight across the Pacific, com- 
pleted in 78 hours, 58 minutes. On the take-off 
next morning the ship was slightly damaged. 



Looking down from the Zeppelin's 
cabin upon Wolodga, Siberia, 
during the long flight from 
Friedrichshafen to Tokio, Japan. 





Crowds in Tokio welcoming the Graf Zeppelin to its hangar after the nonstop 
fli-jht of 6,800 miles from Germany. The ship was in the air 101 hours and 58 
minutes. Damages during the take-off the next day delayed the Graf 35 hours. 



Back again above New York City after circling the globe. This 
aerial view shows the dirigible saluting the Statue of Liberty 
to which it had said good-bye just 21 days, 7 hours, and 33 min- 
utes before. The Graf' broke the previous round-the-world rec- 
ord by 2 days, 7 hours, and 48 minutes. Magellan's world 
voyage, completed in 1522, required 3 years and 29 days. After 
this photo was taken, the dirigible sailed back to Germany. 
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C ami lie Flam- 
marion. noted 
French astronomer, 
who was one of the 
first to. suspect the 
existence of a cloud 
of atomic dust per- 
vading space. The 
photo shows him 
in his remarkable 
museum near Paris . 



"Empty Space" a Cloud of Dust 



By THOMAS ELWAY 



ASTRONOMERS once talked much 
f\ about "empty space" — cold, dark, 
/-% and limitless — between the solar 
■*» system and the stars. Now that 
phrase is known for a fundamental mis- 
take. Space is not empty. Stretching 
between the earth and the farthest con- 
fines of the known universe, so far away 
that light rays traveling 186,284 miles a 
second need more than a hundred million 
years for the journey, there extends, it 
now seems certain, a kind of thin space- 
gas composed of atoms flying about 
violently, knocking against each other, 
constituting something entirely new in 
the scientists' knowledge of the universe. 

A few weeks ago at the meeting of the 
British Association for the Advancement 
of Science in South Africa, the dis- 
tinguished astronomer of Cambridge 
University, Professor A. S. Eddington, 
discussed this cloud of space 
atoms. It probably contains, 
he said, more than half as 
much matter as is contained 
in all the millions of stars. 
About a third of all the atoms 
in th'e universe are in the 
space cloud; more than a 
hundred billion billion times 
as much matter as goes to 
make up the earth. Yet the 
space cloud is so thin that it 
stops almost none of the 
light from stars a hundred 
million light years away. It 
has a temperature, Professor 
Eddington indicates, of per- 
haps 30,000 degrees F., yet 
it would not so much as warm 
the hand. Altogether, it is 
one of the most remarkable 
and paradoxical objects that 
astronomy has discovered. 

Many years ago Sir Wil- 
liam Herschel, Camille Flam- 




Spiral nebula M.101 — one of some 300,000 
gigantic star clouds whirling like pinwheels in 
the known universe. The earth is part of one. 

marion, and other astronomers suspected 
some such space cloud, but could 
not prove it. Only in 1923 did Dr. 
J. S. Plaskett of the official Canadian 
observatory in British Columbia obtain 
the first actual trace of the space dust. 
Certain dark lines across the rainbow- 




The Dark Bay in nebula south of Zeta Orionis looks like a hole in the sea of 
stars. It actually is a dark cloud of matter hiding the light of stars behind it. 



strip or spectrum of distant stars in- 
dicated, he decided, the presence in space 
of a cloud of atoms of calcium, the chem- 
ical element of lime. Since then Dr. Otto 
Struve and others have confirmed this 
fact and have proved the existence, side 
by side with these calcium atoms, of 
space atoms of sodium, the element of 
common salt. All kinds of atoms present 
on earth are believed to be present, too, 
in the space cloud, each in its proper 
chemical proportion. But it is only those 
of calcium and sodium which the astrono- 
mers have been able to detect directly. 

Years ago the great American photog- 
rapher of the heavens, Dr. Edward E. 
Barnard, photographed more than 300 
dark objects in the skies, the so-called 
dark nebulas. One of these, nicknamed 
the "coal sack," looks like a hole in the 
thickly sprinkled star field of the Milky 
Way. It is not a hole, but a cloud of some 
kind of matter, sufficiently opaque to 
shut off the rays of stars behind it. 

Dr. Barnard's photographs 
proved that dark matter can 
exist in the universe, but 
these dark nebulas are not 
quite like the newly-dis- 
covered dust cloud. The 
opaque cloud that makes the 
coal sack is far thicker, un- 
doubtedly, than the average 
of the dust in space. It is 
some kind of local accumula- 
tion, like a dust cloud in the 
earth's air. 

Doctor Struve has cal- 
culated the number of stray 
atoms in the space cloud and 
their density in an average 
cubic mile of space. This 
last is far less than the den- 
sity of the gas still left in the 
most perfect vacuum ever 
produced by man. Imagine 
all the air pumped away 
from above the United 
States. (Continued on page 166) 
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At the age of thirty-three, the author of this article is 
one of America s leading airplane manufacturers, and 
inventor of the aerial camera which bears his name. 
From his own experiences he tells here of the many 
opportunities, beyond actually flying a plane, which 
await the young man who is ambitious for a career in 
aviation. He himself began as a nonpilot, and by re- 
sourcefulness and industry reached a place at the top. 

By SHERMAN M. FAIRCHILD 



DURING the high pressure days 
i of war preparation, the United 
I States Air Services examined 
more than 250,000 applicants 
for training as pilots. Of these, 
20,000 were passed as being fit for train- 
ing, or less than one out of twelve. And 
of the 20,000, only 4,000 were commis- 
sioned as officer pilots, or one out of 62.5. 
The Air Services were taking onlv the 
best. 

Sixty-five thousand applicants and 
only sixty-five hundred pilots to date. 
One out of ten. That is the three-year 
record of licenses issued by the Depart- 
ment of Commerce's Aeronautics Branch. 
Most of those who failed to qualify had 



bad eyes. Some had high blood pressure, 
or lack of heart reserve. Some lacked 
muscular-mental coordination. Others 
had no acute sense of balance. Any one 
of these defects ruled them out of a pilot's 
job. What does aviation offer them? 

Opportunity and romance. You don't 
have to be a pilot. You can be, for ex- 
ample, an operations mechanic and help 
run an airline, just as the trained engine 
and car mechanics help conduct a rail- 
road. Or if your hobby is radio, you may 
indulge in it in the air as well as on the 
ground. Picture- takers may become 
aerial photographers. As a novice me- 
chanic you can earn twenty-five dollars a 
week; as a master mechanic one hundred 



and fifteen dollars or more. Then there 
are possibilities of becoming an aeronaut^- 
ical engineer at a salary as high as $12,000 
"a. year. 

ALL the thrills in aviation are not re- 
. served for pilots. Consider the recent 
experience of Lieutenant Ivonnet over 
Le Bourget Field, near Paris. Ivonnet, a 
nonflyer, was in a plane as observer. The 
pilot was stunting, and fell out while per- 
forming a difficult maneuver. He opened 
his parachute and dropped safely to 
earth. But Ivonnet had no parachute. 
He could only seize his side of the plane's 
dual control- and do what he thought 
best. Fortunately, he had been associated 
with flying long enough for pilot friends 
to have given him some aL work. He 
sailed over the ambulances and fire en- 
gines waiting for him on the field and 
crashed in a creek nearby. Luckily, he 
escaped without a scratch — but he had 
experienced thrills enough for a lifetime. 

Think of the mechanics who are in the 
Antarctic with Commander Byrd — think 
also of those who travelled on the epochal 
army flights to Alaska and around the 
world — think again of those who groom 
the airplanes that fly the mail runs. For 
romance right at home, take the chief 
mechanics, and their crews or their staffs 
on runs over large airline divisions. They 
are responsible for the inspection and 
servicing that prepares fast planes for 
their important missions all over the 
country. These planes carry passengers, 
mail, diamonds, nitroglycerine, negotiable 
securities, specie — all the varied things 
that go to make up the air traffic. All 
the thrills of 100 percent operation are 
not for the pilots alone. 

How can a young man get into this 
side of aviation? By way of the airplane 
factory. That, I think, is the world's best 
introduction to a steady, paying job of 
the nonpiloting sort. 

Even a young high school graduate 
who has had no experience whatever with 
airplanes can find a place in an airplane 
factory, provided he is willing to start at a 
small salary and work his way slowly up. 
He starts in as a mechanic's helper, at 
thirty to forty-five cents an hour. If his 
first work places him in the assembly de- 
partment of a factory, he may perform 
such a simple task as putting small parts 
on planes. Or he may commence as a 
welder s helper, or a sheet metal worker's 
helper, or a helper in making wing ribs or 
beams. 

EXPERIENCED men need not ap- 
ply " is the slogan of many welding 
departments, our own included. Veteran 
welders from any other field than avia- 
tion seem unwilling to learn the special 
methods that airplane welding demands. 
Wrapping a blowtorch flame around a 
tube of chrome-molybdenum steel only 
thirty-five thousandths of an inch in 
thickness differs considerably from weld- 
ing a boiler or a section of gas main. In 
consequence, we prefer to take an inex- 
perienced man and teach him our methods 
from the start. He practices on minor 
and less important work first. After an 
unfixed period he is allowed to work upon 
important structural elements. 

One man doing that now in our factory 
was sent over by the Japanese Govern- 
ment to learn our methods. He came to 
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learn in the belief that American methods 
were the best and offered the most varied 
application of the art. Another of our 
men learning welding was a stowaway on 
the Byrd expedition. He returned about 
a month ago on the Eleanor Boiling, 
came here, and obtained a position. 
"They need another good welder in the 
Antarctic to work on their planes," he 
says. He is hoping to return when he has 
qualified as a first class airplane welder. 
His name is William Gavronsky, and he is 
a tow-headed Polish boy of eighteen. 

Anyone with a natural bent for avia- 
tion will make progress naturally. From 
a mechanic's helper, first, he will become 
a mechanic, earning seventy-five or 
eighty cents an hour. 

A FACTORY mechanic should not be 
confused with a Government li- 
censed mechanic. The first is purely a 
factory worker. The other is an airplane 
or engine mechanic qualified to work upon 
any licensed airplane, on any field. 
Government regulations reserve this 
privilege to licensed mechanics, except 
that others may assist them. To obtain 
a mechanic's license, it is necessary to 
have two years' experience and to pass a 
Department of Commerce examination. 
An airplane factory is the ideal place to 
obtain the required experience. Once 
licensed, good mechanics may earn as 
much as Si 15 a week. Good airplane and 
airplane engine mechanics are in great 
demand. Now that airplane lines are 
using bigger passenger planes, there is an 
ever increasing number of jobs as flight 
mechanics who ride with the pilots on 
scheduled runs. 

In the air a nonpilot may have op- 
portunity to show courage and alertness. 
Not long ago a Navy observer saved a 
plane from being wrecked. Perhaps he 
saved the pilot's life as well. They were 
flying near Philadelphia. Suddenly the 
propeller blade snapped. The motor 
raced, tore itself loose, and dropped off. 
Nose-light, the plane in- 
clined upward at a dan- 
gerous angle. All this 
happened in a second or 
two, but the observer in 
the rear cockpit, L. S. 
Williams, realized the 
situation in time for ac- 
tion. He leaped out of 
the plane, trusting to his 
parachute. His quick- 
witted action lightened 
the rear, and the pilot was 
able to right the plane. 



Both pilot and observer landed 
safely. 

Such an example shows that fly- 
ing sense is not confined to pilots. 
Anyone who thinks and studies the 
game is bound to acquire it. The 
other day a British mechanic, who 
had never flown a plane in his life, 
took someone's dare and flew off r ( 
alone with a big night bomber. He 
was gone for four hours and Royal 
Air Force planes went out to look 
for him or the wreckage. When he 
was sighted on his way back, they 
rushed lire apparatus to the land- 
ing field, expecting him to crash. 





Welders start with minor jobs. These novices are 
practicing on exhaust stacks; fuselages come later. 




Here a skilled carpenter 
stands at his bench tapping 
tiny nails into wing ribs 
built up of delicate strips of 
wood. He has been making 
similar ribs for nine years. 



Pumping hot linseed o.l 
through the tubular frame- 
work of a fuselage to reveal 
flaws and prevent corrosion. 
An inspector, by placing his 
hand on each member and 
feeling the warmth, can make 
sure that the oil has reached 
every part of the structure. 



A view of the assembly 
line in the Fairchild air- 
plane factory, showing 
men at work on cabins. 
Top: Making seaplane 
pontoons, metal structures 
with water-tight com- 
partments. that are inter- 
changeable, left and right. 



But he made a safe landing, 
even if it was obviously in- 
expert. 

If a man stays on at the 
factory, instead of seeking a 
position that will take him 
into the air, he may rise 
from a mechanic to an assistant 
foreman, and then a foreman. They 
receive from forty to sixty dollars 
a week. During this time an ambitious 
person will have started to build an un- 
bounded future for himself by success- 
fully completing a night course in draft- 
ing, and yet another in engineering. 

When he has come to the realization 
that aviation as a science and airplane 
structures are in a transitory state, only- 
then will he be fortified to continue study 
with real enthusiasm and more earnest 
application. Where he goes from there 
depends on the individual. 

PEW persons probably- have much 
more than a vague idea just what an 
aeronautical engineer is or does, excepting 
possibly that he must deal with very com- 
plicated mathematical applications. As a 
matter of fact, he does. However, there is 
the extremely practical side, as not all 
of his work takes him into the realms of 
higher mathematics. You might say that 
there are as many kinds of engineers in 
aeronautical works as there are kinds of 
engineering. 

To be a qualified designing engineer is 
the goal of every aeronautical engineer. 
Designing engineers are the creative 
geniuses behind airplane development. 
They are rare. They are the only ones 
who dare design a plane that is radically 
new — with the likelihood of finding that 
it will fulfill the purpose of the design. 
Such a man is a composite aerodynamics 
expert and a {Continued on page l ',0) 
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Science Takes Stock 
of Human Machines 



Dr. Ali Hassan, 
Egypt* He is plan- 
ning one of the world's 
greatest hospitals, to 
be erected in Cairo. 



Dr. David I. Macht 
Johns Hopkins University 
"Plants are peculiarly sen 
■itive to poisons of snakes." 





A 



Dr. W. R. Hess, of 
Zurich, Switzerland: 
"Cats can be put to 
sleep artificially by 
the application of 
electric current to 
the animal's brain." 



HUMAN heart has been 
kept alive thirty hours 
after the body died. Life has 
been preserved in an isolated 
head for three hours. "General 
circulation" has been restored 
to some extent after apparent 
death. These facts show that 
death, long considered inevit- 
able, may be postponed or even 
abolished, declared Dr. Eusebio 
A. Hernandez, of the College of 
France, Paris, who himself has 
restored the respiration of a 
presumably dead dog. He pro- 
posed an international "death 
laboratory" where experts will 
study ways to abolish death 
and to make human beings more 
or less immortal. Indeed, a 
"marked prolongation of life" 
in certain experimental animals 
by administration of a gland 
substance called "inter-renalin" 
was reported by Drs. J. M. 
Rogoff and G. N. Stewart, of 
Cleveland, 0. 

Suppose human beings should 
not die? How they might keep 
young was told by Dr. Serge 
Yoronoff of Paris, internation- 
ally known experimenter in re- 
juvenation through what is 
popularly known as "monkey 
gland" technique. For ten 
years he has observed the effect 
of grafting animal glands on 
other animals and on men to 
restore youth. He reported the 
results to be improved muscular 
strength, better appetite, greater 
brain power for men, and lower 
blood pressure. Effects of the 
operation began to wear off 
during the third year following 
it and disappeared by the fifth 
year, he admitted. 

Rejuvenation in capsule form 
was a promise held out by Dr. 
Casimir Funk, of Paris, dis- 
coverer of the first vitamins and 
coiner of the word. He told of a 
' 'hormone " or gland substance 
which he has isolated for the 
first time, containing the essence 
of masculinity. So far it has 
been applied only to animals 
with a hypodermic needle, but 
he is trying to concentrate it in 
pills for human use. It is the 
decline in the natural supply of 
this masculine principle, he 
claimed, that causes old age. 

Conquering Disease 

RADIUM made more potent 
by electric shocks, soda- 
water "fizz gas" applied to 
pneumonia patients, and a new 



way of treating cancer are the latest in- 
novations in the never-ending war against 
disease. 

Experiments in cancer treatment re- 
ported by Prof. Boris Sokoloff of the 
University of Prague, Czecho Slovakia, 
promise a step forward in learning to fight 
this dreaded scourge, though they do not 
yet offer a cure. His new medicine, a mix- 
ture of an organic iron compound and 
pyrrol blue, a coal-tar dye, has been ap- 
plied successfully, he said, to 200 can- 
cerous rats with cures as high as ninety- 
three percent. The method of cure was 
not to poison the cancer cells, but to make 
them burn themselves up by an overdose 
of oxygen. Whether the method will 
work as well on men as on rats has not 
been determined. 

Radium, still the most effective weapon 
against cancer and certain skin disorders, 
can be strengthened by electricity, accord- 
ing to Prof. George von Wendt of the 
University of Helsingfors, Finland. He 
places a capsule of radium at the tip of an 
electric wire carrying high-frequency cur- 
rent at 200,000 volts. The strengthened 
radiation of a tiny pellet that results, he 
said, reduces considerably the cost of 
radium treatment. With radium at 
$50,000 a gram — a gram is about 1 /454th 
of a pound — this scheme should be a boon 
to poor patients, if more tests sustain the 
validity of the first experiments. Hitherto 
scientific men have believed that nothing, 
not even the most powerful electric cur- 
rents, could in any way affect the spon- 
taneous action of radium. 

CARBON* dioxide, thegasthat makes the 
"fizz" in soda water, may save pneu- 
monia victims, according to Drs. Yandell 
Henderson, H. W. Haggard, and E. M. 
Radloff , all of Yale University. When this 
gas, which is the normal waste product of 
breathing, is injected in quantity in the 
collapsing lung of a pneumonia patient, 
it stimulates deep breathing and so ex- 
pands the lung again. Thus the lung is 
saved from being filled with fluid, or, if 
fatal blocking has already begun, it clears 
up. X-ray photographs show this hap- 
pening following the application of the 
gas to dogs suffering from severe col- 
lapse of the lungs. 

Other diseases are rapidly being con- 
quered. Discovery of a distinctive toxin 
in the blood of lepers has led to an im- 
portant method of treatment, according 
to Dr. David I. Macht, of Johns Hop- 
kins University. Anemia may result from 
excess stomach acid, declared Dr. W. N. 
Boldyreff, of Battle Creek, Mich., who 
found that acids injected into the diges- 
tive tracts of dogs destroy red corpuscles 
in the blood stream. Ultra-violet ' 'health 
rays" from sunshine arc lamps, whose 
curative power is claimed to be of benefit 
for many ills, are of no apparent benefit 
whatever to anemic patients, Drs. Henry 



lateral 



November, 1929 



POPULAR SCIENCE MONTHLY 



A THOUSAND physiologists frok. « many parts of the world 
met in Boston a few weeks ago 1 ir the Thirtieth Annual 
Physiological Congress. Their purpose was to take 
stock of the new and revolutionary ways in which science 
is trying to make human beings healthier and happier. 
Here are presented the high spots of their meeting. 



Laurens and Paul C. Foster of New Or- 
leans, La., concluded from experiments 
with anemic white rats exposed to the 
rays. But other curative measures for 
pernicious anemia victims may be started 
more promptly, Dr. Macht reported, 
through a new method of diagnosis that 
tests the effect of the patient's blood upon 
plant seedlings. It distinguishes im- 
mediately between this and other forms 
of anemia. 

How Human Machines Run 

THE possibility that some day man 
may alter his emotions and be happy 
or sad, whimsical or serious, at will 
was hinted in the long-awaited findings 
of Dr. Ivan P. Pavlov, eighty-three- 
year-old Russian physiologist and Nobel 
Prize winner. 

An example from his twenty-five years 
of experiment was cited in his "dog-bell" 
experiment. Noticing that a dog's 
mouth watered at the mere sight of a 
juicy beefsteak, the experimenter tried 
ringing a bell each time the steak ap-' 
peared. Eventually he found that the 
dog's mouth watered at the bell's sound 
alone, even when the steak did not appear. 
Emotions of hunger or other sensations 
may be produced in human beings in a 
somewhat similar way, he suggests. 

Remarkable progress in finding what 
makes a human being's mental and 
physical "wheels" go around was re- 
ported by other experimenters. Still on the 
trail of emotions, J. F. Fulton and F. D. 
Ingraham of Oxford University, Eng- 
land, learned that chronic anger in some 
persons, notably insane patients, was 
probably due to brain injury. An 
artificially-produced lesion transformed a 
normal cat into an angry, spitting crea- 
ture. 

On the physical side, the entire func- 
tions of the human factory and power 
plant came in for new study. 

A sprinter uses thirteen horsepower of 
chemical energy, said Dr. W. O. Fenn, of 
Rochester, N. Y.; but he develops only 
three horsepower of mechanical energy. 
The human machine in other words is 
about twenty-two percent efficient as a 
power plant, which compares well with 
the efficiency of small steam engines. 

Balloons swallowed by volunteers 
helped the study of hunger caused by 
insulin, a drug used in the treatment of 
diabetes, in tests described by Professor 
A. J. Carlson and Dr. P. Quigley, of the 
University of Chicago. After fasting 
from fifteen to forty-four hours, the men 
took their odd meal of small rubber bal- 
loons, which were connected with the out- 
side world by slender tubes. Instru- 
ments attached to them showed, through 
a change of pressure, the muscular stom- 
ach contractions accompanying hunger. 

That the low pressure of air at high 



altitudes, rather than lack of 
oxygen, may cause the distress 
noticed hy mountain climbers 
and aviators was a possibility 
indicated by Dr. Charles Richet, 
Jr., of the medical faculty of the 
University of Paris. A rabbit, 
placed in a chamber containing 
plenty of oxygen but with the 
pressure reduced to correspond 
to an altitude of 37,500 feet, 
died after walking two minutes 
and a half in a revolving drum, 
he found. So long as it did not 
exercise, it had survived up to 
that time. Other animals sur- 
vived the altitude experiments 
and died the next day. 

How the human eye sees 
colors has long been a subject of 
controversy. Dr. H. H. Roaf, of 
London, suggested that it may 
possess "color filters" similar 
to the tinted pieces of glass used 
in color photography. He told 
of finding red, yellow-, and al- 
most colorless globules in a 
hen's eye, in the "cones" or 
nerve tips of the retina, and said 
that these may have the func- 
tion of separating light into its 
component colors, as in the 
photographic process. 

' 'Super-sound" waves, mys- 
terious rapid vibrations too high 
for the human ear to hear and 
which kill small fish placed in a 
tank of liquid, will stimulate a 
dead heart into action, Dr. E. 
Newton Harvey, of Princeton 
University, announced. When 
he placed a dead heart of a 
turtle or frog in a glass test tube 
and subjected it to the vibrations of a 
quartz crystal, which range from 300,000 
to 2,500,000 a second, it began to beat 
rhythmically once more. The method 
could not be used to resuscitate a person 
whose heart had stopped, he said. 

Nerve Flashes Visible 



WHEN a man puts his hand on 
a hot stove, a nerve message 
races to his brain. It warns him to 
take his hand away. Somehow the 
mysterious telegraph message gets 
there at an estimated speed of 288 
miles an hour. But how? Is it an 
electric or a chemical impulse? No 
one knows. Discovery of a way to 
make nerve flashes visible for the 
first time, and so possibly answer 
the riddle, was announced by Drs. 
Joseph Erlanger and H. S. Gasser, 
of St. Louis, Mo. They used a 
lightning recorder to do it. 

This instrument is known as a 
"cathode ray oscillograph," used 
to record (Continued on pane 




Dr. W. O. Fenn. of 
Rochester. N. Y.: "As a 
power plant the human 
machine is about twenty- 
two percent efficient. " 




Dr. Ivan P. Pavlov, of 
Russia: "Man may alter 
his emotions." (By ring- 
ins a dinner bell he has 
made a dog's mouth water.) 




Prof. A. V. Hill, 
London University: 
"Nerves get hot while 
carrying a message." 
He has measured the 
amount of their heat. 
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The largest structure in 
the world — the new dirigi- 
ble hangar rising at Akron, 
O. — will be streamlined. 
So are the funnels of the 
world's fastest liner, the 
SS. Bremen. Automo- 
biles, submarines, and mo- 
torboats make use of 
streamline design, as do 
ocean liners and torpedoes. 
Streamlining reaches its 
highest point in the design 
of airplanes, and even of 
their smallest parts. 

And the basic pattern 
of streamlining applied to 
all of thesecomes, strangely 



Streamlined like a fiah — the Golden 
Arrow in which Ma.i. H. O. D. Segrave 
set a world's auto speed record of 231 
miles an hour. Compare its lines with 
those of the submarine on opposite page. 



A SPURT of flame, and a 
projectile shot from the 
muzzle of a gun mounted 
in an emplacement at the 
Petawana, Ontario, mili- 
tary camp. Crash! Another direct 
hit on the distant target. Visitors 
watched the gun practice of the 
Royal Canadian Horse Artillery, 
the other day, marveling at the ac- 
curacy of their fire. Few knew that 
this was the first test of a remark- 
able new type of shell, of which a 
scant three hundred had been made 
and shipped to the post for a try-out. 

But an engineer, inspecting one of the 
eighteen-pound shells which lay on the 
ammunition rack, could have told in a 
moment the reason for its long range and 
its remarkable accuracy. It was "stream- 
lined," just as airplanes and torpedoes are 
streamlined, to minimize wind resistance 
in its speeding flight through the air. 
Besides the usual tapering nose of ordi- 
nary projectiles, its rear end also had a 
taper that is characteristic of bodies de- 
signed to cut through air or w^ater with 
the least possible disturbance. In this it 
differed from the conventional type of 
shell with a flat base. 

Only recently have high-speed cam- 
eras and fascinating experiments with 
colored liquids made it possible to under- 
stand the principles behind the highly- 
complicated science of streamlining. Yet 
it is applied, today, in an" amazing diver- 
sity of ways, in everything from buildings 
to the stacks of steamships. 




This nine-acre hangar, now being built at Akron, O., to house the 
Navy's new dirigibles, will be the world's largest streamlined object. 



enough, from fish. The secret of a fish's 
speed under water is the magic touch 
that gives racing cars and planes their 
top speed. A fast-swimming mackerel is 
Nature's excellent attempt at a perfect 
streamlined object. 

There are other examples of stream- 
lining in Nature. Birds and insects are 



shaped to offer the least resistance to 
flight through the air. Notable among 
the insects, for example, is the deer bot- 
fly, of North and South America and 
parts of Europe. It can travel 815 miles 
an hour, nearly half the speed of a bullet 
from an Army rifle, and is the fastest 
living thing. 

What does that much-misunderstood 
word "streamlining" mean? Practically, 
it is the design of an object so as to offer 
the least possible resistance to moving 
water or air or any other fluid. Actually 
this is accomplished by shaping it so that 
currents of the moving fluid, be it water 
or air, meet it, pass around it, and join 
again behind it in smooth, unbroken 
lines — "streamlines." Should the cur- 
rents break into swirling 
eddies behind the object, it 
is not "streamlined" and 
its motion or the wind's 
around it, is impeded. 

A fisherman standing on 
a bridge can observe the 
difference. In the swift, 
rippleless passage of a trout 
swimming near the surface, 
he has a beautiful example 
o f applied streamlining. 
But he has only to look at 
one of the round piles of 
the bridge and see the vor- 
tex of water swirling in on 
its downstream side to 
observe the effects of the 
absence of streamlining. 
The fish, moving in the 
water, encounters a mini- 
num of resistance; on the 
contrary, the non-stream- 
lined pile quivers with its resistance to 
the water when the torrent runs strong. 

An expert estimates that if the vertical 
struts of an airplane were round, of the 
same shape as the bridge pile, they would 
offer from six to ten times as much resis- 
tance to the air as those actually used, 
which in profile are of a blunt-nosed, 




Courtesy Museum of Peaceful Arts 

Eddies of air behind an airplane wing tilted at -an angle are revealed in the remarkable " slow motion " 
picture at the left, made by Baron Shiba 's new speed camera. These eddies are traced on chart at right. 
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"What is the proper way to tow a spar?" was a 
trick question often asked in tests of seaman- 
ship. The answer is "Butt first." Landlubbers 
usually answered "Small end first." In this 
article are explained other surprising facts re- 
vealed by the new science of streamlining, a 
science of speed learned by man from the fishes. 



By ALDEN P. ARMAGNAC 



tail-tapered fish shape. Imagine a modern 
airplane with six to ten times its actual 
number of struts, and it will form a fair 
picture of what absence of streamlining 
would mean. 

Streamlining, as applied correctly, is a 
comparatively new thought in science. 
Ancient shipbuilders may have learned 
some streamlining principles through ex- 
perience, but they did not understand 
the how and why of the designs they 
adopted. Until recently the search for a 
perfect streamline shape faced staggering 
difficulties. Mathematics was little help. 
The most expert mathematician could 
calculate the path of fluid current past 
only two of the simplest-shaped objects, 
— those of oval and circu- 
lar profile — and the path 
around a flat plate was 
beyond him. 

Models of various 
shapes towed through 
water and subjected to 
air currents in wind 
tunnels gave the hint 
that a body of least re- 
sistance must be tapered 
to some extent at each 
end, or, in technical lan- 
guage, "fusiform," a 
word derived from the 
same source as "fuse- 
lage." Then experimen- 
ters conceived the idea of 
releasing colored fluid in 
water or blowing smoke i 
past objects of various 
shapes to find the extent 
of turbulent eddies be- 
hind them. The most 
successful experiments of 
this kind were made by 
immersing a cylinder, say, in a stream of 
water and injecting into the stream, from 
a series of holes, filaments of colored 
fluids. In this way an English experi- 
menter, Dr. H. S. Hele-Shaw, obtained 



interesting patterns of dis- 
turbances behind flat 
plates and cylinders. 

A moving picture cam- 
era capable of actually 
photographing air in mo- 
tion removed the last un- 
certainty concerning the 
behavior of air or water 
around streamlined and 
other shapes used in the 
design of airplanes. This 
device, invented by Baron 
C. Shiba, head of the Aero- 
nautical Research Insti- 
tute of Tokio University, 
Japan, takes 20,000 pic- 





An almost perfect example of streamlining is this 
blunt-nosed, tapering monoplane designed for trans- 
pacific flight. Note the "Venturi cowling" at the 
front, a recent innovation to cut down wind resist- 
ance. Right: Streamlined airplane navigation light. 




tures a second by a succession of reflec- 
tions from a revolving steel mirror. 

From the experiments described i 
the ideal streamlined form is now 
to be a fish-shape — rounded, 



above, 
known 
rather 




Courtesy Museum of Peaceful Arts 
Vortex of air at the tip of a revolving airplane propeller, photographed by Baron Shiba 's camera at a 
speed of 3,430 pictures a second, and charted at right. The propeller was revolving 57 times a second. 



Streamlining takes much the same form in 
water as in air. Note the likeness between this 
speeding submarine and the Golden Arrow, 
due to the fact that the two vehicles over- 
come approximately the same total resistance. 

bluntly, in front, and tapering to a slim 
pointed form at the rear. 

This may surprise many, for a 
popular idea is that a body moves through 
air or water with least resistance when it 
has a sharp-pointed prow. Actually a 
blunt front, combined with 
the tapered stern, is a far bet- 
ter streamlined shape. This is 
illustrated by a trick question 
often asked in tests of seamarir 
ship: "What is the proper 
wav to tow a spar?" The cor- 
rect answer is, "Butt first." 
Old-time seamen knew this, 
but they didn't know why. A 
landlubber would usually answer, "Small 
end first." The truth seems easier to 
understand when it is noted that the ideal 
streamlined form turns out to be exactly 
the shape of the fastest-swimming fish. 

Study of how to apply these principles 
has led to other discoveries. The pro- 
portions of a properly streamlined object 
alter only slightly with the speed of the 
object and the density of the medium 
through which it travels; the general 
shape, not at all. Although water offers 
more than 700 times as much resistance 
to a body's passage than air, at normal 
speed, a streamlined body designed for 
one is very nearly suitable for the other. 
A slight change is always purposely made 
from an ideal form; the tapered stern is 
foreshortened a little, a compromise 
between perfect streamlining and the 
undesirable "skin friction" that takes 
place when (Continued on page 162) 
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Tying Europe to America 
by Telephone Wires 

How Scientific Research Is Leading a Great Industry to 
New Triumphs in Long Distance Speech — An Inter- 
view with the Chief of the Bell Laboratories 

By FRANK PARKER STOCKBRIDGE 



TWENTY-FIVE years ago it 
occurred to officials of the Bell 
telephone organization that a 
little scientific research mixed 
with engineering might help to 
solve some of the problems of the tele- 
phone. It wouldn't do any harm to try, 
anyway. The company's headquarters 
were then in Boston, Mass., and the 
handiest place to look for a young 
scientific engineer was the Mas- 
sachusetts Institute of Tech- 
nology at Cambridge. 

They looked there, and picked 
a young chap named Frank B. 
Jewett. He seemed to fill the 
specifications, for he was teach- 
ing physics, which is pure science, 
and electrical engineering, which 
is an applied science. Business 
men of 1904 shied away from pure 
science, but young Jewett seemed 
a practical sort of a fellow, even 
though he had won the degree of 
Ph.D. at the age of twenty-three 
from Chicago University. The 
telephone officials gave him the 
title of Transmission Engineer and 
the job of trying to make the 
telephone work over longer cir- 
cuits. 

That had not been Frank 
Jewett's idea of his own future. 
His ambition had been to become 
a mechanical engineer and build 
locomotives. But few young men 
in their twenties can guess where they are 
going to land at fifty. 

Today, at fifty, Frank B. Jewett finds 
himself a Doctor of Science of five great 
universities, Doctor of Engineering of 
another, past president of the American 
Institute of Electrical Engineers and 
holder of its Edison Medal for his contri- 
butions to electrical science, recipient of 
the Distinguished Service Medal of the 
United States and of the Order of the 
Rising Sun from the Mikado of Japan. 
And if these honors do not spell practical 
achievement, consider these: 

HE IS vice president of the world's 
largest corporation, the growth of 
which in the last twenty -five years has been 
due as much to Frank Jewett's work as to 
that of any other one man. And he is 
president of the world's greatest indus- 
trial research laboratory, out of which 



flows under his direction, a never-ending 
stream of revolutionary inventions and 
applications of science to industry, par- 
ticularly in the field of electrical commu- 
nications. 

The corporation is the American 
Telephone and Telegraph Company, the 
research workshop, the Bell Telephone 
Laboratories. Twenty-five years ago, 



some time within the next five years." 

That intercontinental telephone cable 
is more revolutionary than it may seem. 
Electrical engineers call it probably the 
biggest achievement of the research lab- 
oratory which Dr. Jewett heads — a lab- 
oratory which, dealing primarily in prob- 
lems of telephony, has turned out an 
imposing list of scientific by-products 
which have found their commer- 
cial applications in other fields. 
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ITHIN five years," 
Dr. Jewett says, 
people will tele- 
phone by wire across the 
ocean as easily as they now 
talk across the continent." 

The story behind this 
achievement, called the great- 
est in the history of the tele- 
phone, is told here. It is the 
story of an extremely prac- 
tical scientist who gained a 
commanding place in indus- 
try by applying laboratory 
knowledge to modern needs. 



when young Jewett left his teaching job 
to find ways to make the telephone work 
better, it was hard to telephone from New 
York to Boston, almost impossible to talk 
to St, Louis from Buffalo. Today, as a 
result of his work, anyone can talk by 
wire from Montreal to Mexico, or from 
Portland, Me., to Portland, Ore., almost 
as easily as to the next room, and by the 
combination of radio and wire San Fran- 
cisco can converse readily with Paris, 
Berlin, or Budapest. 

'"Tomorrow," Frank Jewett told me, 
"speaking figuratively as to time, we 
shall talk over a wire from continent to 
continent. The transatlantic telephone 
cable has passed out of the laboratory 
into the workshop, and soon will be laid 
direct from Newfoundland to Ireland. 
Over that cable people will talk as easily 
as they now talk across the continent. I 
look for that to be placed in operation 
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JT of our laboratory," 
said Dr. Jewett, "have 
come such inventions as the 
Orthophonic Victrola, electrical 
recording of phonograph records, 
talking motion pictures, tele- 
vision, aids to the deaf, measuring 
apparatus for the medical pro- 
fession, the artificial larynx, and a 
host of others, all of which have 
resulted from our efforts to im- 
prove telephone service. Many 
of our research men have achieved 
international reputations as the 
result of some of these by-product 
applications. All over the world 
the names of Dr. Harvev Fletcher, 
Dr. Herbert E. Ives, Dr. O. E. 
Buckley, Dr. H. D. Arnold, and 
others of our staff are known to 
scientists." 

It wasn't difficult to get Dr. 
Jewett to talk about the work of 
the Bell Telephone Laboratories, 
or about the scientists who work there 
under his direction. It was a good deal 
harder to get him to talk about himself. 
In his office on the twenty-sixth floor of 
the Telephone and Telegraph Building in 
New York, he looks and acts more like a 
successful business administrator than 
like the traditional concept of a scientist. 
He doesn't look his fifty years. His dark 
eyes glow with the enthusiasm of youth 
as he talks about the future developments 
in his chosen field. He chooses his words 
carefully, speaking with the precision to 
be expected of a man whose work deals 
with hard, scientifically-proved facts. 
Order, neatness, precision are the key- 
notes of his character. His office itself, his 
own attire, the feeling of poise and balance 
which his manner conveys, all prove that. 
The earmarks are all those of the cultured 
metropolite. Nothing about him suggests 
the great open (Continued on Page 151) 
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Drawn etptcia Uu for Popular Science Monthly by B. J. Rotmmeyr 

Frank B. Jewett, Master of Telephone Science 

President of the Bell Telephone Laboratories and vice president of the American Telephone and 
Telegraph Company, he has made a vast industry grow and thrive on the products of scientific research. 
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Planes Pick Odd 
Ways to Crash 



Striking a rut as it was taking off 
from the Boston Airport with 
three passengers, this monoplane 
dove into soft mud bordering 
the Held. No one was badly hurt. 




This one plunged into 
a garage at Ban Gabriel. 
Calif. The pilot and a 
•tudent flyer escaped 
with alight injuries. 



In a forced landing near 
Huntington Park, Los An- 
geles, an Army biplane 
(above) landed on a sedan 
parked in the street. Flyers 
and motorist escaped unhurt. 



Attempting a landing in a 
New York City street, the 
plane at the right coasted 
into a lamp-post. The pi- 
lot climbed out smiling. 




A biplane's unexpected call at the summer 
home of Governor Larson of New Jersey, 
at Sea Cirt. It crashed into his bedroom. 




A bath in the surf. Forced down 100 feet from shore at Rockaway 
Bea<-h. N. Y.. Lieut. Richard Alworth was rolled ashore on the breakers 
unhurt His plane is shown here being hauled to the beach by a cable. 



At the mercy of the winds. Here is the wreck of one of seventeen Navy 
seaplanes piled up on the shore of the Patapsco River near Baltimore, 
Md., by a sixty mile -an hour gale which swept the Atlantic seaboard. 
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Since Pilots Can't Always 
Be Choosers, They Sometimes 
Come to Strange Landings 
on Roof Tops, in Trees and ; . 
Mud — Even on Automobiles HjL 




A roof-top landing near 
Birmingham, Ala. The 
plane had ju*t taken 
off for Wa • h i n g t o n 
from Roberta Field. 



Flying low over St. Maur lea Fosses, France, 
Andre Laborie'e plane hit a tree, bounded off, 
and landed on a roof. He wn only scratched. 
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When all three motors of a 
Ford monoplane (above) 
failed over Cleveland, O . 
Pilot Taylor landed it in 
a small lot, uprooting a tree, 
but saving hit 12 passengers. 



What an eighty-four-mile 
gale did to a $175,000 Ar- 
my bombing plane at Buf- 
falo, N. Y. In the wind's 
grip, the huge ship was 
damaged beyond repair. 





Caught in the ice. After a perfect landing on the frosen surface of Lake 
Ashuapmouchouan, in northern Quebec, this monoplane, piloted by 
Capt. K. F. Saunders, broke through and was imprisoned for eight days. 




From a height of 2,000 feet, a plane flown by Andrew AUenaworth and 
Cheater Decker fell squarely on an auto parked in a Detroit street. Two 
persona, preparing to enter the car, saw the airplane coming and fled. 
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ing the 
Baltic 



New 
Cable 



Link Between Finland 
and Sweden Will Carry 
Nine Messages at Once 




The cable ship Hot- 
darnay, which laid 
the world'i newest 
cable, 130 mile* long, 
connecting Nor- 
tclje, Sweden, and 
Abo, Finland. 




The heavy undersea cable being 
paid out from a huge coil in the 
hold of the vend. In tome placet 
it was laid to a depth of several 
hundred feet in the Baltic Sea. 



The pulley mechanism at the stern of the cable 
laying ship, over which the cable is seen passing 
overboard into the sea. A similar device at the 
bow of the vessel picks up cable when necessary. 



A small boat of the Hordarnmy towing in 
one of the buoys which were anchored 
at intervals to mark the course of the cable. 




Preparing to launch a number of small 
balloon buoys which were used to float the 
end of the cable to shore. The completed 
can handle nine messages at once. 



Launching one of the huge marking 
buoys from the deck of the cable ship. 
The cable had to be threaded through the 
many islands of the Aland Archipelago, 
at the mouth of the Gulf of Bothnia. 
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Last Word 
in 

Toys 





The movie comedian, 
Harold Lloyd, built 
thii miniature Old 
English house for his 
daughter Oloria. A 
perfect little stable 
near by houses the 
child's pony and cart 



The latest word in 
hoop-rolling. Six-year- 
old Mario Conterio of 
Paris, France, all set 
to tear along on his 
motor-driven unicycle. 



Three-year-old Werner 
Kimpel, son of a fa- 
mous German auto 
racer, prepares to test 
the speed of his own 
electric racing model. 





Thomasina Mix, daughter of 
Tom Mix, famous horseman 
of the movies, shows a play- 
mate the real Western sad- 
die, hobbyhorse size but 
with all the fancy trimmings, 
that her daddy has given her. 



E. E. Hurst spent 12 years building for his children this perfect 
model of an old cattle on his estate at Boxhill, England. 




Alfredo Bonigatti, four, drives this tiny 
motorcycle through the streets of Rome 



Will Rogers, famous 
humorist, rigged up 
this wooden horse in 
a practice cage on 
his California ranch 
to help his daughter 
Mary improve her 
skill in playing polo. 
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The strong, sharp-pointed beak of thit 
Guinea fowl, a native of Africa, serve* as a 
pickax to tear up the ground in March of 
roots, bulb*, and insects. Its queer, bare- 
faced head it encased in a bony helmet, like a 
knight in armor. This species wears a crest. 



QUEER 
BEAKS 

for 

Queer Birds 




A rare bird is the combed duck — and one of 
the nosiest. It wears its comb on the top of 
its beak instead of on top of its head, for 
no apparent purpose except to be different. 



With an enormous scooplike 
bill at the end of an extremely 
long neck, the Indian flamingo 
is mechanically equipped for 
dredging in the mud bottoms of 
ponds and marshes for small 
crabs, snails, and vegetable 
matter. The beak, bent to 
scoop backward, is like a deep, 
pointed box fitted with a small 
lid. The bird is a noisy eater. 




Who wouldn't grin with a crowbar beak 
like this? Grub hunting comes easy for the 
Jabiru stork of tropical America, for it can 
plow the ground with a thrust of its sharp, 
turned-up bill. It is nearly Ave feet tail. 




The straw-necked ibis uses its long, slender beak as a probe in 
hunting for meals. Wading knee deep in a lagoon, it thrusts 
its bill down to the bottom, moving it to and fro in search 
of mollueks, frogs, and other delicacies. It lives in Australia. 



The grotesque bill of the toucan is almost as 
long as the bird itself, and almost equal in 
bulk to rest of the body. Luckily its thin 
walls make it light enough to manage. 
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Eight mile* of railroad 
track were uted in moving 
this seven story building 
100 feet to make room for 
a boulevard in Chicago. 
Not a window was cracked. 




Moving Our Lady of Lour- 
dea church in Chicago to a 
new site across the street 
was a task presenting unu- 
sual difficulties. The new 
location is teen in fore- 
ground of picture above. 




Loaded on barges, twelve 
modern houses were 
shipped across the Kana- 
wha River at Charleston. 
W. Vs., to new founda- 
tions. Here is one of 
(left). 



This hothouse, eighty feet long, 
was moved twelve miles in Los 
Angeles. Calif., without breaking 
a single pane of glass. The photo 
shows it supported on cribbing. 





A twenty-three-room residence in Los Angeles cut in half and 
moved in sections. With guests at the windows, enjoying the 
ride, each half was hauled a mile by motor trucks — at night. 



Street traffic was halted and overhead wires were torn down 
to clear the way for the journey of this thirty-three-room 
house along the thoroughfares of Brooklyn, N. Y. After a 
trip of about half a mile, the dwelling, seen making a turn, 
arrived at its new location little the worse for its travels. 
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Keeping Pace with Aviation 




Sky Promenade 

So Urge is the Navy's PN-12 
patrol plane that the top of its 
great flihlike body serves ai a 
promenade deck for members 
of the crew. Here the pilot or 
mechanic can stretch hii legs 
by taking a stroll between the 
forward and rear cockpits, as 
in the photograph at the left. 
This improved type of Navy 
flying boat it driven by twin 
air-cooled motors. In the note 
are twin cockpits, tide by tide. 
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Rockets to "Boost" Heavy Planes — Flying Boat 
Sheds Its Wings — Air Records and Inventions 



CARTRIDGES that start airplane 
motors, and rockets that boost a 
heavy plane into the air, are two 
innovations in aviation. 
Rockets were tried out recently to give 
a heavy seaplane a flying start in a test 
near Dessau on the Elbe River, Germany. 
A standard Junkers monoplane used in 
the experiment was equipped with six 
rockets under the wings and towed to the 
center of the river, its engine throttled 
down. When all was ready the pilot fired 
the rockets one by one, by elec- 
tricity. At each successive ex- 
plosion the plane leaped forward 
like a projectile, until at the last 
blast it reached sufficient speed to 
clear the water and continue in 
the air under normal power. 
Eventually it is hoped to use 
rockets to boost planes carrying 
2,500 pounds of load into the air. 

A self-starter for airplanes that 
uses an exploding cartridge to 
crank the motor is the object of 
experiments by engineers of a 
Garden City, N. Y., airplane 
firm. The whole starting device 
weighs only two pounds. It con- 
sists of a steel tube or explosion 
barrel, to the breech of which is 
fastened an explosive cartridge 
half the size of a shotgun shell. 
Pulling a trigger fires the cart- 
ridge, and the explosion force 
transmitted into one of the cyl- 
inders starts the motor. 



burns heavy oil instead of gasoline, may 
never succeed for airplane use, in the 
opinion of F. B. Rentschler, builder of 
the Pratt and Whitney motors used for 
transport and military aircraft. Its 
weight per horsepower, he says, is likely 
to remain greater than that of a gasoline 
engine. Another disadvantage is the 
thickening of its low-grade though eco- 
nomical fuel in cold weather. 

Henry Ford, builder of automobiles and 
airplanes, champions the Diesel type. He 
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ing flight, with Lieut. B. Thompson as 
co-pilot. On this flight mail was dropped 
when gasoline was taken aboard. 



"Fly It Yourself 9 

NOW anyone who cannot af- 
ford a plane may hire one 
and fly it himself — provided he 
has a pilot's license. A hundred 
planes are made available to 
would-be pilots by the first " fly-it- 
yourself" company, recently established 
at Kansas City, Mo. 

The procedure is similar to that of 
auto-renting concerns; produce a license, 
obtain a plane, and fly it away. Although 
the rate for the use of the planes had not 
been decided definitely at this writing, it 
was expected to be between fifteen and 
twentv dollars an hour. 





Inventions for Airships 

A SECTIONAL airship made up of 
individual units that will fly by 
themselves is the novel machine patented 
by James N. Lewis, New York City 
inventor. Each section would be pro- 
vided with its own motive power 
and steering apparatus for sepa- 
rate use, but when combined 
they would form one great flying 
craft with a single control and a 
small crew. 

Seven years since application 
was made, the United States 
Patent Office has just granted a 
patent to Dr. Hugo Eckener, 
commander of the round-the- 
world airship Graf Zeppelin, on 
an arrangement of gas cells em- 
bodied in its construction. This 
arrangement is understood to 
provide a way, by means of a 
collapsible inner cell, for lifting 
gas to occupy space vacated by 
consumed fuel gas without allow- 
ing the two to mix. 



First Airplane Post Office 
A Beet of new eighteen-passenger Boeing transport planes for San 
Francisco-Chicago service have cabins quickly convertible into 
aerial post offices. The caDtns, which are nineteen feet long and 
five and one-half feet wide, allow ample room for sorting the mail. 



also predicts that fuels made from farm 
wastes will replace petroleum products 
when the country's oil supply runs low. 
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Turbine Motors Next? 

TURBINE motors for airplanes are 
seen as a possible development in 
aviation engineering, in a recent sym- 
posium of opinions of leading designers. 

"The turbine principle is the ultimate 
toward which we may strive," declares 
Charles L. Lawrance, designer of the 
Wright Whirlwind motors that carried 
Lindbergh and many of his transatlantic 
successors to fame. "Whether it can be 
converted for airplane use is a matter of 
long research, but it is the most attractive 
of all engineering principles." 

Despite its recent successes in experi- 
ments, the Diesel type of engine, which 



Refueling Across U. S. 

"EFUELING a plane in the air, a 
recently developed art, made possi- 
ble the first nonstop flight across the 
continent from coast to coast and back 
again. In a leisurely five-day flight, 
Lieut. N. B. Mamer and A. Walker 
covered the 7,200-mile distance from 
Seattle to New York and back again 
without alighting. Over cities along the 
route they made frequent contacts with 
refueling planes, from which they ob- 
tained gasoline by hose. 

The flight was made over established 
mail routes, and was watched with in- 
terest by officials considering the use of 
refueling planes to speed up the air mail. 
Following its successful conclusion, Capt. 
Ira Eaker, who was a member of the 
Army endurance plane Question Mark 
that made a duration record last January, 
undertook a similar cross-countrv refuel- 



Ilelium Prices Drop 

THE latest chapter in the story 
of the United States Govern- 
ment's efforts to obtain a sufficient 
and cheap supply of helium, the 
noninflammable gas for its great 
airships, is found in the recent 
announcement that a new Gov- 
ernment helium extraction plant 
at Soncy, near Amarillo, Texas, 
which made its first shipment of 
the gas last May, is now produc- 
ing it at the record low cost of two 
cents a cubic foot. 

Before the World War, helium was a 
curiosity of scientific laboratories and 
cost $2,000 a cubic foot. Research by 
experts of the United States Bureau of 
Mines brought the cost down to the 
present figure. Recently new helium 
sources of unusual richness have been 
discovered in Colorado and Utah, and 
when they are exploited the cost may 
decrease still farther. 



Glider Towed 160 Miles 

AERIAL trains, composed of planes 
. towing gliders, were recently brought 
nearer realization with what is said to be 
the longest flight ever made in a motor- 
less plane pulled by a power machine. 
The pilot of the glider, Hugh C. Robbins, 
of Akron, O., was towed 160 miles from 
Ypsilanti, Mich., to Akron by an airplane 
speeding at sixty miles an hour. A 300- 
foot cable connected the glider with the 
plane in flight, and Robbins cast the 
rope loose from his "engine" to land 
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after the trip of nearly three hours. 

Although other experiments in towing 
gliders with airplanes had been made 
previously in the United States and in 
Germany, where the idea originated, this 
is believed to be the most extensive test 
to date of the novel scheme. 



A 10,000-Foot Tumble 

WHAT is believed to be a world's 
record for a long drop with an 
unopened parachute was established re- 
cently over Chicago. Jack Cope, veteran 
pilot and stunt flyer, of Chicago, leaped 
from a plane flying 15,000 feet 
over the municipal airport and 
waited until he had fallen a dis- 
tance estimated at 10,000 feet 
before he pulled the cord that 
opened his parachute. A short 
time before, Rex Harker, of East 
Liverpool, O., had fallen freely 
for 9,600 feet in performing a 
similar feat at Cincinnati, O. 

In theory, at least, it is now- 
known that there is no limit to 
the distance a jumper can safely 
fall. Army Air Corps experiments 
show that, contrary to previously 
accepted notions, a falling man 
quickly reaches a maximum ve- 
locity. Friction of the air then pre- 
vents him from falling faster than 
about 120 miles an hour, irrespec- 
tive of the length of his drop. 



Discards Wings at Sea 

AMONG current novelties in airplane 
, design is a transatlantic plane that 
will drop its wings if forced to alight at 
sea, then ride the waves like a boat. This 
machine, as worked out by engineers of 
the great Bleriot aircraft plant in France, 
would be a veritable ocean liner with 
wings, equipped with both air and marine 
propellers. Should storms or mishap 
force it down, the crew could detach the 
wings and throw them overboard. Then, 
after communicating by radio with ship 
or shore, they would drive the craft under 
its own power, like a giant motor boat, 



Worse Than Falling 

FALLING through the air may 
seem to most laymen the most 
thrilling sensation imaginable. 
Actually a much queerer feeling 
is that of sitting in a plane 
launched by a catapult, accord- 
ing to those who have tried it. 

Everyone is familiar with the 
way occupants of an automobile 
are thrown back against their 
seats when an inexperienced 
driver lets in the clutch with a 
jerk. Imagine that sensation pro- 
longed for an appreciable length 
of time, and it will give a fair 
idea of the sensations of a pilot 
while a Navy catapult is boosting a plane 
from rest to a velocity of sixty miles an 
hour in a second and a half. This 
acceleration is between two and three 
times that of a falling object. 

Although not uncomfortable, the ex- 
perience of catapult launching is unique, 
and never to be forgotten, according to 
Lieut. W. M. Sellers, U. S. N. "The 
cessation of horizontal acceleration at the 
end of the run," he says, "produces 
almost as pronounced a sensation as the 
original one." 

On the other hand, the sensation cf 
falling may be nothing but an optical 
illusion, new tests indicate. Eight Army 
men under the direction of Lieuts. R. J. 
Smith and F. K. Sauer recently leaped 
with parachutes from planes over San 
Antonio, Texas. None had ever made a 
parachute jump before. According to 
their instructions, they avoided looking 
at ground or plane. At the conclusion of 
the experiment, all of them said that they 
felt no sensation of falling. 




come up from behind the Los Angeles, 
maneuvered beneath it, and had been 
hooked to a seventeen-foot trapeze, a 
semirigid sort of cradle hanging from the 
larger craft. To transfer the passenger, 
Lieut. C. M. Bolster, to its forward cockpit, 
the trapeze was then pulled up until the 
plane was close enough to risk leaping 
the intervening distance. In the dem- 
onstration a heavy plane was also suc- 
cessfully picked up and released by the 
dirigible, but no passengers transferred. 

The maneuver has been performed only 
a few times before, in secret Navy tests. 
High officials are interested in the 
scheme since it would allow the dir- 
igible to "mother" fast obser- 
vation planes in wartime. Also, 
for commercial use, it would en- 
able passengers to be put aboard 
dirigible air liners in the air. The 
Navy's two new dirigibles, under 
construction, are especially de- 
signed to carry airplanes as 
regular equipment, to be launched 
and picked up in flight. 



3,500 New Planes 

THIRTY- FIVE hundred new 
commercial and military 
planes took the air during the 
first six months of this year. This 
was the combined production of 
the country's airplane factories 
for that period, according to the 
Aeronautical Chamber of Com- 
merce of America. The number 
of commercial airplanes manu- 
factured was eighty percent of 
the entire production of 1928. 



Dummy Tests Parachutes 
Rather than risk the lives of flyers, German aviation experts have 
devised this ingenious man-sized dummy to test parachutes of 
new design. The parachute is strapped to the dummy's back in 
the usual manner, and observers watch how it opens when released. 



to the nearest place where assistance in 
salvaging ship and crew could be found. 



Passenger Transfers from 
Dirigible to Plane 

AN AVAL officer swung through a trap- 
door in the keel of the great dirigible 
Los Angeles, over Cleveland, the other 
day. He risked a four-foot jump, in the 
blast of a forty-five-mile wind, to the 
wing of a plane that hung from a trapeze 
beneath him. A few seconds later the 
fast plane cut itself loose and landed him 
on the ground. Thus was accomplished 
what is said to be the first transfer of a 
man from a flying dirigible to a plane. 

This stunt, which thrilled the crowds 
that witnessed the Cleveland, O., air 
races held recently, was an unscheduled 
part of a demonstration of a dirigible's 
ability to pick up and dispatch planes in 
flight. In the test a fast Navy plane had 



A High Flyer's Helmet 

A HELMET such as a diver 
wears may enable a pilot to 
fly ten miles above the earth, 
according to Lieut. Apollo Soucek, 
Navy flyer and holder of the 
world altitude record for sea- 
planes. Such a helmet would 
keep the pilot's head in atmos- 
phere similar in pressure to that 
at sea level. 

On his recent record flight to an 
altitude of 38,560 feet, says Soucek, he felt 
drowsy, although breathing pure oxygen 
gas through a tube. At this writing he 
planned another attempt to eclipse the 
present world's altitude record for all 
types of planes of 42,123 feet set last May 
by Willy Neunhofer, German pilot. 



States Agree on Air Laics 

)RTY-ONE states, each with its 
own code of laws governing aircraft, 
have arrived independently at a remark- 
able agreement in air rules, according to 
a recent survey by the Aeronautical 
Chamber of Commerce of America. 

Although chaotic conditions were 
feared as a result of the states' individual 
power to enact aviation laws, the survey 
showed a surprising uniformity among 
them. Of the states which have made air 
rules, Florida has been the most active, 
considering twenty-nine bills and enact- 
ing eleven during 1928 and 1929. 
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Latest model of the autogiro "windmill 
plane" invented by Juan de la Cierva. In 
a recent test flight at Pitcairn Field, near 
Philadelphia, it descended almost vertically 
and landed in one spot without any rolling. 



Novelties 
In Aircraft 
Science 




tail of the new autogiro, showing its 
biplane horizontal stabilizer and elevator, 
and double vertical stabilizers and rudders. 
The elevator is tilted to deflect the wind 
stream up to the vanes to start the plane. 



The Romar, an enormous new Rohrbach Hying boat, built in Ger- 
many as one unit of a projected fleet of air liners for transatlantic 
passenger service. Powered by three motors, it is said to develop a 
speed of more than 120 miles an hour. This photo shows the great 
ship skimming the waters of the Baltic at the start of a test flight. 





This novel hexagonal hangar, said to be the largest airplane shed in 
America, houses planes of the Western Air Express at Los Angeles. 
With six doorways, each 120 feet wide, it can service six huge 
transport planes at once. Upper view shows the interior of the hangar. 



< A 1 



Part of the regular equipment of the new German steamship 
Bremen is this ingenious catapult for launching ship-to-shore 
planes from the deck. Mounted on a turntable, it permits a 
take-off in any direction. The plane, projected from a starting 
carriage by compressed air, attains flying speed within 66 feet, 
and speeds 68 miles an hour three feet after leaving the catapult. 



Something new in ship-to-shore service the Goodyear blimp Volun teer 
transferring a passenger from the steamship City of Honolulu near Los 
Angeles. After the passenger had left the liner in a small boat, the blimp was 
lowered almost to the water and, coming alongside, took the passenger aboard. 
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Who "Planted" the Glozel Fakes? 




Scientific Sleuths Find That "Caveman 
Relics" Dug by French Farm Boy Are a 
Gigantic Hoax, Halting Bitter Dispute 

By MICHEL MOK 



Emil Fradin (left), young French peasant who dug up 
the "prehistoric relics" at Glozel, and Dr. Morlet, who 
first called the discovery to the attention of scientists. 



A PIECE of clay crum- 
/m bled in a man's hand 

/ m during a simple test 
I m in a Paris laboratory 
a few weeks ago. 
With it crumbled the last 
prop under an elaborate struc- 
ture of theories concerning the 
birthplace of civilization that 
had divided European scien- 
tists into bitterly warring fac- 
tions for more than five years. 

The bit of clay was a small 
tablet, covered with crude 
hieroglyphics, taken from a 
strange assortment of thou- 
sands of knickknacks, includ- 
ing stone weapons, bone im- 
plements, vases, vessels, and 
ornaments, that were dug up 
by a farm boy at Glozel, a 
little village near Vichy, 
France, in 1924, and afterward 
pronounced priceless prehis- 
toric relics by several leading 
archeologists. 

The "find," these enthusi- 
astic authorities told the world, 
indicated the existence of a 
highly developed Stone Age 
civilization in Western Europe about 
12,000 years ago. The "ancient" ob- 
jects, they said, proved that, in that dim 
era, there lived in what now are France, 
Spain, and Portugal a species of cultured 
cave man who, instead of wooing his 
beloved with a club, carved love letters 
in clay thousands of years before the 
Phoenicians had invented the ABC's, 
and drank her health out of glass goblets 
many centuries before the Egyptians had 



made their impressive entrance 
upon the scene of antiquity. 

This announcement aroused 
tremendous interest. But its spon- 
sors did not stop there. They pro- 
poundedasetofnew theories about 
the early development of man- 
kind. The excavations, they said, 
showed that all prehistory had to 
be rewritten; that civilization, 
instead of having started in Asia 
and moved westward, had begun 
in southern Europe and swept 
toward the east; that the great 
libraries of the world were clut- 
tered with rubbish and that the 
universities were teaching a lot 
of nonsense. 

These contentions aroused a 
storm of controversy. All scien- 
tific Gaul was divided into Glo- 
zelians and anti-Glozelians. The 




Shelves loaded with pottery, atone implements, and 
other " archeological objects" in the Glozel farmhouse 
museum. Fradin charges four francs admission to it 



antis branded the Glozelian ideas with 
the French equivalent for "bunk." The 
pros retaliated, calling the antis cowards 
who were afraid of the overthrow of their 
pet theories. More than once, staid lec- 
ture and meeting halls became the scenes 
of fist fights between adherents of the 
hostile camps. Feeling finally waxed so 
bitter that all French scientific societies 
forbade the use of the word "Glozel" at 
their sessions. Meanwhile, the contro- 
versy had spread to several other Euro- 
pean countries until it assumed the pro- 
portions of a scientific world war. 

A CLIMAX came when a congress of 
the International Institute of An- 
thropology at Amsterdam, Holland was 
almost disrupted by an acrimonious de- 
bate on the subject. A commission of 
inquiry, comprising eight experts from 
various countries, was appointed to de- 
termine the authenticity of the "relics." 
This international jury, unique in the 
annals of science, found, in effect, that 
the whole affair was a colossal fake. 

Peace? Far from it. "Fraud! Bias! 
Packed jury!" cried the Glozelians. Law 
suits for libel and defamation of character 
followed. Then one of the judges had an 
inspiration. He ordered some of the pre- 
historic gewgaws taken from the farm at 
Glozel to be examined by M. Edmond 
Bayle, director of the laboratory of legal 
identification. In a police raid, ten pieces 
were selected at random. 

Now, M. Bayle does not profess to be 
an archeologist or an anthropologist, but 
he does know his chemistry and micros- 
copy. He made a careful analysis of a 
couple of the inscribed clay tablets 
which, because they were presumed to 
prove that the Europeans of 10,000 B.C. 
mastered the art of writing, had been 
among the chief causes of the rumpus. 
The condition of the microorganisms in 
the clay of one of the pieces, he reported 
the other day, showed that it never could 
have been baked. Consequently, it could 
not have survived long in the ground. 
The other tablet crumbled in M. Bayle's 
hand after it had been subjected to slow 
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These photographs, taken at intervals of twenty seconds, show the rapid disintegration of a fragment 
of "ancient" tablet placed in water — evidence that it could not have lasted for centuries underground. 
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The work of a joker? One of the Glorel rocks with "cave- 
man" etching of a reindeer, genuine pictures of which have 
been found carved on the walls of caves in France. 



infiltration of water, such as would have 
taken place on a much larger scale during 
years in the soil. 

The scientific sleuth picked a tiny bit 
of grass out of a piece of earthenware, 
put it under the microscope, and found 
that all of its cells had remained intact. 
This, of course, could not have happened 
had it been underground for centuries. 
In other pieces of pottery he discovered 
fragments of thread that had been colored 
with aniline dyes, which were 
not invented until the twen- 
tieth century. And some of the 
"ancient" bone instruments 
were still filled with marrow! 



THE investigator concluded 
that none of the trinkets 
could be more than five or six 
years old. Since they were 
first unearthed, their "an- 
tiquity" has diminished with 
breath-taking rapidity. The 
early enthusiasts recognized 
them as the remains of a 
civilization dating back at 
least 10,000 years. Then a 
dissenting expert pronounced 
them to be the paraphernalia 
of a sorcerer of the time of the 
Roman occupation of Gaul. 
That brought them down to 
about three centuries after 
Christ. The international com- 
mittee thought they had been 
"planted" by a joker in mid- 
Victorian days. Now, accord- 
ing to M. Bayle, they are not 
even "prewar." 

Thus, what probably will go 
down in history as the greatest 
scientific hoax ever perpe- 



trated seems definitely exposed. 
The Phoenicians have been re- 
stored to their high historic 
perch as the originators of the 
alphabet and they, the Egyp- 
tians, and the Greeks, to their 
niches as the fathers of early 
Western civilization. 

Still the Glozelians, whose 
archeological reputations appear 
verv much the worse for w-ear, 
have one more chance to redeem 
themselves. It has been sug- 
gested that the leaders on both 
sides select their own specimens for a 
public chemical and microscopic analysis. 
Up to the time of this writing, nobody has 
taken advantage of this opportunity. 

The first act of this strange scientific 
comedy of errors was played in the early 
part of 1924. In the morning of March 
first of that year, a young peasant, Emile 
Fradin, then eighteen years old, and his 
grandfather, a man in his seventies, were 
breaking ground with a plough drawn by 





Investigating committee of noted 
archeologists on the site of the 
Glozel discovery. Miss Garrod 
stands at the center. "Fraud" was 
their verdict, given unanimously. 



two bullocks, the lad urging on the 
animals, and the old man directing the 
plough. The field, which had been used 
as a pasture, had never been ploughed 
before. 

SUDDENLY, Grandfather Fradin had 
the handles torn from his hands by 
the plough striking something that would 
not give. Emile took a spade to locate 
the trouble. Instead of finding rock, he 
disclosed a trough, about the length of 
a man's body, made of stone and bricks 
which, when exposed to the sun, glit- 
tered as if they had been glazed. Inside 
was the collection of "archeological ob- 
jects." There were clay pots, carved 
pebbles, stone rings, bone and flint fish- 
hooks and needles, stray pieces of what 
seemed human bone, odd clay facial 
images or masks with round eyes but 
without mouths and — clay tablets cov- 
ered with alphabet signs. 

The Fradins at once presumed that the 
stuff they turned up must be very ancient 
and called in the local school teacher. 
This worthy assisted Emile in labeling 
most of the objects, which were placed 
in a room next to the kitchen in the 
humble Fradin farmhouse. This is the 
famous "Glozel Museum," and young 
Emile to this day charges four francs 
admission to see his knickknacks. 

In the region around Vichy archeo- 
logical deposits from Gallo-Roman times 
are no rarity, and so the Fradin collection 
attracted little attention for about a year. 

But then the fun started. One day a 
Dr. Morlet, a liver specialist from Vichy, 
noted for its mineral springs, visited the 
Fradin museum. Dr. Morlet had become 
interested in archeology several years 
before, when he found a Roman statuette 
buried in his garden, and was impressed 
by Emile's array of curios. He was 
particularly struck by 
the clay pots and human 
images, which he recog- 
nized as resembling ob- 
jects from the Paleolithic 
era, or Stone Age, the 
earliest known period of 
human culture. But one 
thingpuzzledhimgreatly. 
These "relics" were 
marked with signs sim- 
ilar to the letters of the 
Phoenician alphabet, 
which was not originated 
until thousands of years 
later. 

When the doctor saw, 
however, that the clay 
tablets were inscribed with the same kind 
of hieroglyphics, he realized that he was 
confronted by an archeological problem 
beyond his powers of solution. So he 
called in some professional archeolo- 
gists. They, too, had to admit that they 
could make nothing of it. 

BY THIS time the news of the sensa- 
tional discovery had spread in scien- 
tific circles and some of the leading ex- 
perts began to appear on the scene. Among 
these were Dr. Salomon Reinach, curator 
of the Prehistoric Museum at Saint 
Germain-en-Laye; Dr. Camille Jullian. 
noted historian and Gallo-Roman spe 
cialist who is also connected with tha 
Saint Germain Museum; Professor Loth, 
of the Sorbonne, (Continued on page 158) 
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Poison Gas 
for War 
on Rats 



DEADLY poison gas that wiped 
out battalions of men during the 
World War is the latest weapon 
employed by the United States 
Public Health Service in its war on 
disease-carrying rats. Mixed with a 
warning "tear gas," the same hydro- 
cyanic acid which, bursting from shells 
over the trenches, brought paralysis and 
death to thousands of soldiers, is now 
being pumped into the holds of ships ar- 
riving from foreign countries to rid them 
of the pests that menace life and prop- 
erty. Under the latest quarantine regu- 
lations, all vessels engaged in foreign 
trade must be "gassed" at least once 
every six months. 

There is ample cause for such drastic 
measures. Dr. E. W. Nelson, formerly 
chief of the United States Biological 
Survey, said not long ago that rats are 
more dangerous to humanity than lions, 
tigers, wolves, snakes, or man-eating 
sharks, and have been responsible for 
more untimely deaths than all the wars 
of history. Another authority declared 
that the destruction of property wrought 
by the hordes of rats that overrun the 
world is much greater than that caused 
by all other noxious animals combined. 

COLD statistics bear out the truth of 
these statements. In the 2,000 years 
of the Christian era, 2,000,000,000 per- 
sons—more than the entire present pop- 
ulation of the earth — have died from 
bubonic plague, the germs of which, the 
British Plague Commission discovered 
twenty years ago, are carried by fleas 
that infest the fur of rats. At times this 
horrible ancient disease has almost an- 
nihilated entire races. In the fourteenth 
century, most of Europe was devastated 
by the "black plague," as it was then 
called, the toll amounting to 
25,000,000 persons. In a.d., 534 
it carried off 10,000 persons in 
Constantinople in one day. It 
claimed 70,000 victims in Lon- 
don in 1665, the year of the 
Great Plague. And as recently 
as 1896, it was responsible for 
9,000,000 deaths in India. 

The modern physician is as 
powerless against the plague as 
was the barber-surgeon of medi- 
eval times, but science today 
knows how to avert its spread. 
Following outbreaks of the dis- 
ease in San Francisco, Seattle, 
and Hawaii in 1909, in Porto 
Rico in 1912, and in New Or- 
leans in 1914, epidemics were 
prevented by prompt and vigor- 
ous action by the United States 
Public Health Service. 
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ACH year the damage eaused 



people more than $200,000,000. A 
single pair of rats yields 15,000,000 
offspring in six years, though not 
all survive. These carriers of 
plague far outnumber the world's 
population, and have caused more 
deaths thanall the wars in history. 

By 

GEORGE LEE DOWD, Jr. 



Experiments with rats in the 
laboratory aid medical science 
in combating human diseases. 



Medical science is 
beginning to blame 
the rat for several 
other dangerous dis- 
eases. Its com- 
plicity in spreading 
typhus is virtually 
established and the 
animal is suspected 
of carrying measles 
and foot-and-mouth disease. In addition, 
it has been accused, but not convicted, of 
causing cancer, infantile paralysis, and 
trichinosis, an intestinal disorder result- 
ing from eating infected meat. The 
latest charge against the rat, resulting 
from a survey by London health officers, 
is that of inflicting rheumatism upon 
human beings. 

But the rat is not only an arch murder- 
er; it is also the most cunning thief in the 
animal kingdom. According to the Tub- 
be Health Service, there is one rat for 
every man, woman and child in the 
United States and each one does a half 
cent's worth of damage a day. Roughly, 
therefore, rats cost the American people 
more than $200,000,000 a year. 

In Great Britain, the economic havoc 
wrought by the rodents is even greater, a 
recent estimate placing the damage at a 
billion dollars annually. Experts have 
calculated that the money loss suffered 





One of the tin rat guards which are attached to docking 
cables of vessels to prevent the rats from reaching shore. 



A gas attack on rats. The poisonous fumes, generated in the tank 
shown above, are driven through a flexible tube into the rat hole. 



by the entire world as a result of the rats' 
depredations amounts to some five billion 
dollars each year. 

Investigators estimate that there are at 
least six billion of the creatures on earth. 
With the possible exception of the polar 
regions, no place is free from them. 
Wherever man goes, the rat accompanies 
him, traveling from continent to con- 
tinent in ships and from city to city on 
freight trains. Recently, the first "air- 
minded" rat was found in the cabin of a 
European passenger airplane. 

In the United States, rats are believed 
to be slightly on the decrease as a result 
of the war waged upon them by the 
Public Health Service and the campaign 
of education carried on by the United 
States Biological Survey. Not only are 
foreign vessels "gassed," but each rope 
and cable connecting a ship with a pier is 
protected with huge tin rat guards to 
bar the animals from shore. As a result 
of the Government's educational cam- 
paign, farmers and warehouse owners 
have learned how to make their barns and 
other buildings rat-proof. 

THE chief difficulty in rat-control is 
the rapidity with w r hich the creatures 
multiply when a sufficient food supply is 
available. A pair of healthy rats breeds 
about six times a year, producing from 
six to ten rats, which in turn begin to 
multiply when three months old. Ac- 
cording to Professor G. G. Chambers, of 
the University of Pennsylvania, the prog- 
eny of a single pair would total about 
15,000,000 in six years. 

Thus, in times of plenty, their spread 
reaches tremendous proportions and or- 
ganized rat-killing campaigns must be 
conducted. In one such crusade in Texas 
last year, more than 2,000,000 rats, 
enough to fill (Continued on page lG j) 
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Science Builds Fortress Vaults 
to Outwit Safe Crackers 



By 

HENRY MORTON ROBINSON 



IN WALL Street, New'jYork City, a 
skyscraper sixty stories high is ris- 
ing. At the heart of this great 
edifice a trust company is building 
a mammoth vault, an armored 
fortress of steel and concrete. Cunningly 
it is laced with electric wires, and clarion 
gongs will broadcast the slightest tam- 
pering with any part of the vault. 

Behind its doors may lie upward of 
$1,000,000,000 on deposit. Every human 
and mechanical device will be employed 
to guard that treasure from the vault 
wrecker. Officials of the bank will stake 
their reputations, and the depositors will 
stake their wealth on the security offered 
by the new vault. Eor they firmly believt 
that the golden harvest piled behind the 
100-ton door will be safe. 
But will it be? 

I put that question to a distinguished 
vault engineer, who has built some of the 
strongest vaults in existence. 
His answer amazed me. 

"Give me a million dol- 
lars with which to build a 
vault," he said, "and there 
would still be half a dozen 
men in the world who could 
open and rob it!" 

Nor are these men Hou- 
dinis, or Jimmy Valentines 
who open tumbler locks with 
sandpapered fingers. They 
are experts in the use of two 
of the most terrible safe- 
breaking weapons known 
to science — the "fluxing 
rod" and the "oxygenlance. " 
Against these latest poten- 
tial tools of safe breakers, 
no absolute defense is 
known. The financial 
world is waiting to see what 
super-criminal may be the 
first to use them, for to date 
none has dared employ 
either. The threat of these 
weapons, despite the practical difficulties 
that attend their use by safe crackers, 
is more thrilling than any Jimmy Val- 
entine romance; the latter is an impossi- 
ble fiction, but the former is a remote but 
real danger. 

The never-ending battle between the 
safe makers and the safe breakers is a 
game of matching wits, with odds shifting 
from one side to the other, in which 
nothing is "impossible," as the evolution 
of modern burglar-proofing of vaults 
testifies. 

Only a few people remember Jimmy 
Hope, but about fifty years ago his name 
would strike bank presidents with terror. 
About 1880 he distinguished himself by 
boring through the floor of the Ocean 
National Bank of New York and remov- 



A modern bank vault, virtu- 
ally impregnable to cutting 
tools, torch, or explosives. 




Unlocking the 
Savings Bank, 



massive circular door to the vault of the Central 
New York. The center wheel controls the bolts. 

ing $1,550,000 in gold and negotiable 
bonds from its "burglar-proof" vaults. 
A few years later, the Manhattan Insti- 
tute for Savings proudly announced a 
genuinely burglar-proof vault, whose 
four-foot wall was studded with cannon 
balls and whose two-ton door swung on 
massive hinges and locked with six enor- 
mous bolts sunk deep into the vault's 
framework. Jimmy Hope and his expert 
henchmen entered the bank one day, 
pried open the two-ton door with giant 
wedges, walked in, and departed with 
$2,750,000 in cash and negotiable securi- 
ties. To save the bank from ruin Congress 
had to pass a special act cancelling the 
stolen numbered bonds, and even then 
the bank suffered a million-dollar loss or 



THEN came the invention of the step- 
door, which was thought to be the 
answer to wedges. Its edge, composed of 
a series of right-angled steps, did not 
permit the entry of an ordinary wedge for 
more than half an inch. For a while it 
looked as if science was ahead of the 
cracksman. But flexible wedges in the 
hands of master cracksmen showed that 
even these doors were not always burglar- 
proof. They were followed by doors 
edged with complicated patterns of 
tongues and grooves, making entry of a 
wedge virtually impossible. 

The cracksman had a new trick up his 
sleeve. He forced nitroglycerine into 
the cracks of the doors. Where the tongues 
and grooves were a perfect defense 
against wedges, they were an easy prey 
to the explosive. "When I first saw a 
safe that had been wrecked with nitro- 
glycerine," one engineer says, "I could 
not believe that solid metal could be so 
twisted and torn." 

But science had two more weapons. 
One was to eliminate the tongues and 
grooves and to revert to the cone-shaped 
"plug" door, now more carefully ma- 
chined to fit closer than ever before. The 
cone shape meant that a charge of explosive 
would shoot harmlessly out through the 
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crack without twisting 
the door from its hinges. 
The other was to adopt 
the use of armor plate 
similar to that used in 
battleships. Soon ex- 
plosion-proof vaults were 
a reality. Science was 
ahead in the battle with 
the crooks. 

THEN the struggle 
entered its modern 
stage with the invention 
of the acetylene torch. 
Devised by a German 
and applied for legiti- 
mate industrial use in 
cutting away twisted 
steel girders in buildings 
demolished by fire, this 
formidable instrument 
shears its way through 
steel like a knife through 
macaroni. It develops 
a temperature of 5,000 
degrees F., hot enough 
to cut massive armor- 
plate slabs like so much 
mosquito netting. Al- 
though armor plate is 
very tough, it is also susceptible to heat. 
An acetylene torch can pierce a six-inch 
plate in ten minutes, as Government 
tests have shown. 

It was not long before a burglar could 
avail himself of the latest scientific equip- 
ment by the simple expedient of breaking 
through a garage window at night. A 
series of minor bank robberies showed 
that yeggs fully realized the value of the 
oxy-acetylene torch in their trade. They 
were literally burning up small country 
vaults with their new tool. 

Today science meets the threat of the 
"cutter-burner," as it is familiarly known 
to vault men, with composite walls that 
embody materials resistant to heat, 
drills, and explosives. Such walls, how- 
ever, cannot meet the new threat of the 
"fluxing rod " and the "oxygen lance." 
A torch and a "fluxing rod" can cut 
through any known combination of ele- 
ments. Solid granite a foot thick can be 
pierced in ten minutes. It crumbles 
under the rapid heating. Armor plate 
burns up in half that time. This 
magic rod is simply a stick of soft steel 
which the expert operator holds against 
the metal to be burned. Then he applies 
the oxy-acetylene flame to the tip of the 
fluxing rod, which oxidizes so rapidly 
that the temperature can be raised to 
unbelievable heights. No burglar has 
used the fluxing rod yet. 

THE "oxygen lance"' has been known 
for fifteen or twenty years to a few 
blast furnace experts. It consists of a 
long, small iron pipe about a quarter of 
an inch in diameter, through which oxy- 
gen gas is forced under pressure. The 
business end of the pipe is heated red-hot 
by a cutter-burner. The hot iron ignites 
in the oxygen stream and flares fiercely. 
Held against any object, it burns its 
way straight through. Nothing will stop 
it. Blast furnace men use the oxygen lance 
to f ree "frozen ' ' tap-holes in blast f u maces. 
Formerly when a tap-hole became clogged 
with steel there was nothing to do but 
dynamite the furnace and pay a $10,000 




Entrance to the main vault of the New York Trust Company, with the "plug" 
door swung open on giant hinges. It could resist the work of safe crackers for hours. 



bill for wreckage. Today a man behind a 
large steel shield pushes an oxygen lance 
against the "frozen" steel and has a 
hole cleared in a jiffy. Sometimes as 
much as forty feet of the lance's tubing 
is burned up to make one of these 
holes. 

So expert must be the men behind 
these instruments that only half a dozen 
men in the world are capable of breaking 
into a vault with them. Fortunately 
these men are not criminals. They are 
vault experts who have gained their 
"dangerous" knowledge by exhaustive 
experiments with torch, rod, and pipe 
upon metal targets, and their names are 
all well-known. But so cautious is the 
financial world that it must even take 
account of the possibility that one of 
these men may turn criminal! 

THE best types of vaults now in 
existence are not designed to be proof 
against the fluxing rod and oxygen pipe, 
for that is impossible. They are engineered 
simply to delay entrance by an arch- 
thief as long as possible. Every hour 
spent in vault-breaking increases a 
criminal's risk of being caught. One of 
the strongest vaults in this country 
might be proof for six hours against the 
attack of any one of the world's dozen 
potential super-criminals. And although 
vault men fear the potential possibilities 
of the new scientific tools, there are prac- 
tical objections to their widespread use. 
They require an immense amount of 
equipment, an expert technical knowl- 
edge. 

Moreover, the oxygen pipe generates 
such intense heat as to be dangerous to 
use without cumbersome shields. It 
generates billows of black smoke when it 
meets cast iron, leading to probable 
detection — a risk that few criminals 
would care to run. 

Far more likely than an attack on 
scientifically-designed vaults would be an 
attempt at breaking into one of the less 
impregnable strong-boxes throughout the 
country. Even thick walls of reinforced 



concrete are not an ab- 
solute protection, as a 
single incident shows. 

An unusually intelli- 
gent group of crooks 
hired a garage across an 
alleyway from a Chicago 
bank two years ago. 
They tunneled beneath 
the alley from the gar- 
rage, coming up just 
under the concrete floor 
of the bank vault. For 
their final coup they 
chose the week-end be- 
fore Memorial Day, 
which fell on Monday, 
figuring that their en- 
trance would not be dis- 
covered until the bank 
reopened on the follow- 
ing Tuesday. That 
would give them time to 
make their get-away. 
But an accident upset 
their plans. 



THE cashier of the 
bank, behind in his 
work, came in on the 
Monday holiday. The 
first thing he saw was a hole big enough 
for a man s passage ripped through the 
eighteen-inch floor of reinforced con- 
crete. A plumber's bench had been set 
up by the audacious robbers, right in the 
vault, with all the tools necessary for a 
complete safe-breaking job. When the 
cashier called the police, they found a 
tunnel leading to the adjoining garage 
that would have done credit to a mining 
expert with its careful shoring of planks. 
Evidently the burglars had been frightened 
away just before looting the vault. A 
few hours more, and they would have 
escaped with every penny it contained. 

The principal reason that one seldom 
hears of bank robberies today, as for- 
merly is simply the adequacy of police 
protection. Any vault guarded by police 
alarms is a burglar-proof vault, just as a 
papier-mache safe in a fireproof building 
is a fireproof safe. But in such an emer- 
gency as a riot, a revolution, a conflagra- 
tion, or a strike, there is no substitute for 
a vault physically buttressed by steel and 
stone. 

CONSIDER, for example, the Boston 
police strike of a few years ago, 
when a great city was left without police 
protection. There is no guarantee against 
a repetition of such an event. Then pic- 
ture a rioting, looting mob led by a few 
expert yeggmen, blowing off the doors of 
vaults and escaping with fabulous sums of 
bullion and securities. It is certainly an 
unlikely picture; but bank officials must 
consider such possibilities. Probably few 
of them in Boston slept very soundly dur- 
ing the period of the police strike in that 
city. 

Consequently engineers have been 
spurred to the design of super-vaults that 
will stave off safe breakers, if not in- 
definitely, at least for the few hours that 
spell the difference between successful 
thievery and arrest. How successful they 
have been was demonstrated, in New 
York City not long ago, when wreckers 
were actually called upon to demolish a 
newly-built vault. (Continued on page 165) 
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Speeding the Hudson Bridge 




Tower and Anchorage 
At the left is the New York cable 
tower, 635 feet high, and at the 
right, the enormous anchorage 
block of reinforced concrete. 
Between them are strung steel 
ropes with cross supports for tem- 
porary bridge for cable workers. 



Up in an Aerial Trolley 

One of the novel aerial trolley cars, used for 
the first time in bridge building, carrying 
workmen from the bridge anchorage to the 
top of the 635-foot steel cable tower, New 
York side. The cars, which are suspended 
from cables, also are used to carry materials. 



Atop a Cable Tower 

Six hundred feet high on the cable tower. New York 
side, workmen are seen adjusting the ropes sup- 
porting the temporary foot walk. The large steel 
casting at the center is one of four saddles on which 
the main cables, each a yard thick, will rest when 
the bridge is completed. The steel framework over- 
head supports a traveling crane. During the first 
year of operation the bridge is expected to ac- 
commadate 8,000,000 vehicles with 19,000,000 
passengers, in addition to 1,500,000 pedestrians. 
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Next — Sixteen-Cylinder Autos 




PRESENT trends in automobile 
design, such as increased power, 
front-wheel drive, and streamlines, 
are discussed here by an expert, who 
also pictures the car of the future. The 
author is Assistant Professor of Auto- 
motive Engineering in NewYork Univer- 
sity and lecturer on aircraft engines. 

#yE. H. HAMILTON, B. S., M. E. 



SIXTY years from now, if a man finds 
it necessary to make a hurried trip, he 
will step into the form-fitting seat of his 
waiting automobile, press a tiny button 
set into the rim of the steering wheel, and, 
without the slightest sound, glide away 
from the curb. 

Going up a steep ramp a few blocks 
away, he will straighten out on a wide, 
glass-smooth, elevated highway that will 
stretch, as far as the eye can see, in a 
perfectly straight line. 

Then the motorist will press another 
button. The car will immediately accel- 
erate to a speed of 150 miles an hour so 
rapidly that the driver will be pressed 
with considerable force against the seat 
cushions. 

Still there will be no noise whatever 
except the faint purring sound of the 
wind whistling past the perfectly stream- 
lined body, and the voice of an announcer 
coming from a concealed loudspeaker 
giving the latest stock quotations. 

Arrived at his destination, the driver 
will press another button before descend- 
ing a ramp to the street level. 



THE motor car of today is a truly 
marvelous piece of mechanism. 
But that fact cannot cover its 
faults. It is still much too heavy. 
It is unnecessarily high, wide, 
and long. It lacks sufficient power. The 
transmission, with its hand-operated gear 
shift, is a nuisance. The starting system, 
slow and noisy, entails the use of a heavy 
and not always reliable storage battery. 
The fuel consumption is extremely waste- 
ful when measured against the theoretical 
energy contained in the gasoline. Tires 
puncture, blow out, and wear out. Cars 
wear out too fast and have to be repaired 
too often. 

This gloomy arraignment of the mod- 
ern automobile is true only if it is com- 
pared with a theoretically perfect car — 
an ideal which, like many other ideals, 
may never be attained. 

Great progress has been made in elim- 



Front-wheel drive of new Cord car 
permits a body design so low that a 
standing person can look over top. 

inating the theoretical defects of the 
modern automobile, however, and more 
progress will be made soon In the matter 
of height for example, all modern cars 
are much lower than their predecessors 
of just a few years ago. Indications of a 
further trend along this line are found in 
front drive cars illustrated on these 
pages. In them the driving power is ap- 
plied to the front wheels instead of to 
the rear wheels as has been the universal 
practice for many years. 

It is claimed that this reduces skidding 
and side sway, but in addition to these 
features, it certainly permits the con- 
struction of a much lower body. Elim- 
inating the rear axle housing and the 
necessity for making the rear axle 
straight and in line with the centers of the 
rear wheels allows the construction of an 
offset rear axle. The body, in conse- 
quence, can be placed many inches closer 
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to the ground without bumping against 
the axle on rough roads. 

It is claimed, too, that the front-wheel 
drive reduces unsprung weight and there- 
fore improves riding qualities. Unsprung 
weight is the weight of all parts rigidly 
attached to the axle. Sprung weight is 
the weight of all parts connected to the 
body and frame in such a way that the 
springs are interposed between the 
weight and the wheels. The ideal car 
would have no unsprung weight; that 
ideal, is, of course, unattainable since the 
wheels and tires must have some weight. 

THE front drive reduces unsprung 
weight by eliminating the bulky and 
heavy rear driving axle. The differential 
gear in the front axle is part of the motor 
unit, with universal joints in the'two short 
shafts which drive the front wheels. Reduc- 
ing the unsprung weight simply means that 
a greater proportion of the total weight is 
cradled by the springs instead of being 
bounced along the road on the wheels. 
The reduction of the total weight of a 
car is important, first, be- 
cause less weight means less 
wear on the tires; second, be- 
cause the car will climb hills 
better and accelerate faster 
with the same power. The use 
of new types of steel and new 
methods of fabricating steel 
have made it possible to reduce 
the weight of cars, and it is 



GAK4INE ENGINE. 

Power plant of the gas-electric 
auto. Its electric transmission 
eliminates the shifting of gears. 




New gasoline-electric drive car developed by 
General Electric engineers and Rauch tk Lang. 
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possible that the introduction of the new 
metal, beryllium, in commercial quantities 
1 1 reasonable prices will permit a still fur- 
ther reduction. 

In power and speed, present automo- 
biles far surpass those of a few years ago. 
Five years ago few could go sixty miles 
an hour. Now almost every one can do 
between fifty and sixty, and many stock 
cars will travel as fast as seventy-five or 
eighty. 

THE use of larger valves, better mani- 
folds, higher compression, and lighter 
and stronger engine parts has been re- 
sponsible for the great improvement in 
speed, power and economy. This improve- 
ment in the performance of the cheaper 
:ars has brought about a curious situa- 
tion. The larger and more expensive cars 
no longer can out-perform their less ex- 
pensive brothers on hills or in accelerating 
in traffic. Roughly speaking, all cars now 
ire on an equal basis, if cylinder capacity 
n proportion to weight is considered. At 
int glance the solution for the heavier 
and more expensive cars would seem to 
:>e to use larger cylinders, but that is not 
practicable. There is a certain definite 
imit in cylinder diameter and in length 
~>f stroke beyond which it is not practi- 
:able to go without increasing vibration 
and excessive wear. 

It seems logical to predict, therefore, 
that soon high priced cars will be fitted 
ivith twelve and even sixteen cylinders. 
By increasing the number of cylinders 
iml holding the bore and stroke the same, 
>r even reducing them somewhat, the 
ivailable power is increased far more 
han is the weight. 

Indeed, it is reported that the manu- 
acturer of one of the cheapest American 
:ars would be glad to replace his present 
notor with an eight-cylinder model if he 
:ould design one that suited him. The 
idvantage, of course, would be smoother 
unning, greater acceleration, and per- 
iaps even better economy and wearing 
luality. 

Some day an engineer will 
levelop a type of transmis- 
ion that is noiseless and that 
las no gear shift lever. 
Theoretically, such a trans- 
nission is possible either by 
ivdraulic pressure or by 
lectromagnetic means. Both 
y stems have been tried sev- 
ral times but with no suc- 
ess, either because of exces- 
ive weight or unreliability, 
"he latest and most practical 
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development in transmissions seems 
to be in the direction of eliminating 
the clashing of gears, which is, of 
course, a notable improvement. 

Since the electric self-starter was 
first applied to the automobile there 
have been no major improvements 
along this line. The ideal method — 
a car designed so that pressure on a 
button would start the motor im- 
mediately and noiselessly — seems as 
far away as ever. Perhaps some 
radically different method will be 
invented to supplant the present 
system of a 
starter motor 
operating from 
a storage 
battery. • 

Modern four 
wheel brakes, in 
good condition, 
so closely ap- 
proach ideal 
operative re- 
sults that there 
is room for im- 
provement 
only in making 
them more 

durable and more easy to apply, and per- 
haps adding some method of button 
control. 

Startling improvements are bound to 
come in fuel economy. Charles F. Ket- 
tering, famous automotive engineer and 
President of the General Motors Research 
Corporation, predicts eighty miles to the 
gallon of gas. (P.S.M., Sept. '29, p. 32). 
The car would have to be very light and 
the motor very small, operating at the top 
limit of high compression and at rel- 
atively high speed. Unfortunately, a car 
built along such lines, while extremely 
economical, would not have the perform- 
ance demanded by the present-day 
motoring public. The problem is, there- 
fore, to combine economy with speed, 
hill-climbing ability, and comfort. 

Gasoline consumption rapidly increases 
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The new Auburn 
Cabin Speedster, typi- 
cal of the trend to- 
ward more complete 
streamlining, as in air- 
plane design, to re- 
duce wind resistance. 



Another new front drive 
car, the Ruzton, stands in 
the foreground beside a 
car of conventional design. 
Note the difference in 
the height of the cars. 



Front of the Cord chassis. The 
power is transmitted to the 
front wheels through short shafts 
to each wheel. Left: Offset rear 
axle of the Cord, which bring* 
the body closer to the ground. 



with increased speed, be- 
cause of the increase in 
power required. If, for in- 
stance, it takes a certain 
quantity of gasoline to 
drive a car thirty miles an 
hour, it will take at least 
twice that quantity to drive it the same 
distance at sixty miles an hour. This in- 
creased gasoline consumption at high 
speed is not due to internal friction in the 
motor or in the parts of the car, but to 
air resistance. It can be overcome only 
by careful attention to the streamlining 
of the car, perhaps along the line of the 
modern high speed roadster pictured here. 
Perhaps the car of the future will have a 
body shaped much like an airplane fuse- 
lage, with only a small portion of the 
wheels protruding below the body and no 
external mudguards or windshields to 
cause air resistance. 

The lessons learned from the perform- 
ance of Major H. O. D. Segrave, who drove 
his Golden Arrow at a world record speed 
of 231.36 miles an hour (P. S. M., June 
'29, p. 46), undoubtedly will affect the 
future development of cars 
designed for high speed road 
work. 

Modern tires last, on the 
average, at least three times 
as long as tires produced only 
a few years ago. Part of this 
increased durability is clue to 
the tire construction, but at 
least a portion of it is due 
to the improved roads over 
which the tires roll. 

The invention and develop- 
ment of the automobile was 
responsible for great changes 
in methods of road construc- 
tion, and for the building of 
thousands of miles of concrete highways 
throughout the country. It may be that 
a totally new type of car will be developed 
for use on these perfect highways — a car 
practically without springs because there 
will be no bumps. 

In the matter of durability and freedom 
from troublesome repairs, the car of to- 
day is far superior to the car produced 
years ago. It is hard to predict, how- 
ever, just what the future will produce 
in the way of durable cars, for, if automo- 
biles are never to wear out, where are the 
manufacturers to sell the millions of cars 
they now produce annually? 
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Back of the Month's News 



By 

KARL VOOGHT 



BY PROCLAMATION 
of the President 
of the United 
I States, the great 
dam across the Col- 
orado River at Black Canyon 
on the boundary line of 
Nevada and Arizona, usually 
called the Boulder Canyon 
Dam, is to be built. There are 
still some legal difficulties, 
notably one about the consent 
of Arizona to the allocation of 
water between that State and 
California, but these are ex- 
pected to be ironed out. The 
dam will be the greatest in the 
world, with a height of 677 
feet above bedrock and a 
storage capacity of 26,000,000 
acre-feet of water, something 
over seven cubic miles (P. S. 
M., Oct. '29, p. 60). It will 
develop power and provide 
water for irrigation. But 
neither of these objects is 
the chief reason for building 
this gigantic storage plant. 

That reason is the growing necessity 
for regulating the Colorado River. Of 
all great rivers, the Colorado is perhaps 
the muddiest. This means a. grave dan- 
ger when the water of the river is used 
for irrigation. Ditches fill up with the 
silt; the level of the river bed itself is 
raised; sooner or later the water will not 
run into the ditches or escape by itself 
in some new channel, as the Colorado 
did twenty-five years ago when the 
Salton Sea was formed. Furthermore, 
the Colorado is exceptionally subject to 
floods. At one season there is more water 
than can be used for irrigation, so that 
millions of gallons run to waste into the 
Gulf of California. At another season, 
on the other hand, there is too little 
water and valuable crops are consequently 
ruined. During the nonflood season the 
river may run almost dry. 

A SERIES of dams and settling basins 
along the river's course would cure 
all this. The flow could be regulated at 
all seasons to an even quantity sufficient 
for irrigation. Most of the silt could be 
settled out in the basins. For years en- 
gineers have planned the complete con- 
trol of the river in this way, taking into 
account its entire length from the crest 
of the Rockies to the Gulf. The Boulder 
Canyon Dam, with its enormous storage 
capacity, is the first step of trie plan. 

Virtually no water will be taken from 
the dam itself for irrigation. Its purpose 
is storage, not to lift water to fill high- 
level canals. The irrigable land and the 





stead of increasing. A man 
now has even less chance to 
live to be older than the tradi- 
tional three score and ten than 
did his grandfather a half 
century ago. 



The volcanic cliffs of the Black Canyon, where the great Boulder Dam 
will be constructed across the Colorado River to a height of 677 feet. 



intakes of canals to supply it are farther 
toward the river's mouth. Water al- 
lowed to escape through the dam will be 
used to produce power but that, too, is 
incidental. It cannot be transmitted 
economically to any industrial area. 
Some will be used, doubtless, by indus- 
tries which spring up at the dam site, 
but much may be used to pump a part 
of the river over the mountains to Los 
Angeles. 

Southern California is rapidly running 
out of water. Population and industries 
have increased enormously. Rainfall is 
not great and no great rivers, except the 
Colorado, are available. Calif ornians are 
planning, therefore, to take part of the 
water of the river, using a third of a 
million or half a million horsepower from 
the dam to drive gigantic pumps, and 
thus to lift a good-sized river of Colo- 
rado water over a rise of more than a thou- 
sand feet to a point from which it can be 
made to flow down to Los Angeles through 
a great artificial canal. 



Life Growing Shorter 

THE road back to Methuselah is hard 
to find. Sanitary science has con- 
quered disease after disease. Surgery 
now saves thousands of patients whom it 
would have had to let die fifty years ago. 
Marvelous cures are effected in American 
hospitals so regularly that no one thinks 
of recording them. Yet the average age 
of American adult life is decreasing in- 



SAYS Professor C. H. 
Forsyth, of Dartmouth 
College. For more than a 
decade Professor Forsyth has 
studied the statistics of births 
and deaths in the United 
States. They do not bear out 
the optimism of health officers, 
he finds, except for young 
children. Infant deaths have 
been greatly lessened under 
the efforts of modern medicine, 
especially the successful effort 
to conquer the germ diseases 
of infancy formerly so much 
dreaded under the name of 
"summer complaint." For a 
baby of today at the moment 
of birth, the expectation of life 
calculated from the statistics 
is greater than a generation 
ago. But that is not true for a 
child of ten, after the former 
dangers of infancy have been 
passed. Still less is it true for 
a person already thirty or forty years of 
age. 

What every individual wants to know- 
Is, of course, the date of his own death. 
No statistical method can tell him that; 
nor any other method that science now 
knows. Even people given up by the 
doctors have been known to get well. 
What the statistics do tell is the age to 
which the average individual will live. 
It is this, computed for persons already 
past infancy, that Professor Forsyth's 
curves show. If you were the average 
man fifty years old in 1926 you could 
expect to live to be sixty-nine. A man 
fifty years old in 1 890 could have expected 
to live to be at least seventy-one. 

N FANCY is less fatal nowadays; 
adult life is more fatal. Why? Profes- 
sor Forsyth mentions three conceivable 
causes: city life, faster living, and in- 
creased strain on the adult heart. All 
might be combined, he implies, in the 
habit of adults not to take care of their 
health or to obey the orders of their 
doctors, as children must obey. 

People born in the world may be 
considered to have a certain reserve of 
life and health; some great, some small. 
In former days weak individuals with 
small health reserves were apt to die in 
infancy. Now these weaker folks are 
kept alive through that first danger 
period, but die relatively early in adult 
life. This would lower the life averages 
in exactly the way that Professor Forsyth 
finds. Perhaps the fifty-year-old in 
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dividual today who is as strong and 
healthy as his grandfather was at the 
same age has the same or a greater 
chance of long life. It is only the weaker, 
perhaps, who die younger. But to tell 
with assurance whether this is true or not 
needs much more accurate data than now 
exist. 



Minerals as Peace Makers 

ENGLAND and the United States 
have it in their power forever to 
prevent war. They need only deny to 
any war-making nation the supplies of 
minerals and mineral products which that 
nation must import. That statement was 
made by Sir Thomas Holland, President 
of the British Association for the Ad- 
vancement of Science, at the meeting 
of the association which was held recent 1 }' 
in South Africa. 

Mining engineers, 
not traditional 
statesmen, may 

guide international » 
policies of the fu- 
ture. Nor has it -ci" j~ 

escaped the atten- 
tion of commenta- ' ^~ J' ' • 
tors that the United 
States, chief of min- 
eral-producing 
countries and, joint- 
ly with England, 
guardian of nearly 
all the minerals of 
the world, now has 
a mining engineer 
at its political helm. 

In the last twen- 
ty-five years, Sir 
Thomas stated, 
more minerals have 
been mined and 
used than in all the 
previous history of 
the world. But this 
sudden conversion 
of civilization into 
an age of ores and 
minerals is rein- 
forced by a change in metallurgy. Mining 
operates continually on lower-grade ores 
and in larger units. The day of the small 
miner is almost over. Even diamonds are 
now mined by great corporations, using 
gigantic labor-saving machines. The re- 
sult, Sir Thomas said, is that mining 
grows ever more local. There is only one 
1 great region of diamond mines in the 
world; only a few great iron mines and 
great copper mines. 

The country which possesses one of 
these great mines has too much of that 
one mineral, but usually too little of 
others. Commerce in minerals has be- 
come an essential of civilization. This 
provides both an incentive and a means 
to prevent war. War stops this mineral 
commerce and might destroy the whole 
civilized structure. But England and the 
United States control, between them, 
nine tenths of the world's coal, two thirds 
of its copper, ninety-eight percent of its 
iron. All that is necessary is to add to 
the Kellogg treaties, Sir Thomas says, a 
provision against exporting minerals to 
any country that wages war. Automatic- 
ally, war will be abolished. 

But for how long? The present tre- 




Sorting gems from the famous Litchenburg 
diamond mines in the Transvaal, South 
Africa. Below: Miners at work in the thirty- 
mile diggings. Diamonds now are mined on a 
large scale by great corporations, which employ 
labor-saving machinery to a very great extent. 




mendous use of minerals means, as many 
engineers have pointed out, the ultimate 
exhaustion of world supplies. Some day 
even the great mines will be worked out. 
What will happen then? Sir Thomas 
made no prophecy, but one seems possi- 
ble. When mines are gone, metallurgical 
sciences will have to turn to sources more 
widely distributed. Aluminum will be 
made from any clay bank. Iron will be 
extracted from any mountain of dark- 
colored, iron-weighted lava. Suitable 
processes for these feats will be invented. 

Nations once were self-sufficient, Sir 
Thomas said, because they produced 
everything they needed. Now they are 
not self-sufficient, because there are so 
few mines of minerals in the world and 
no nation, not even the United States, 
owns mines of every mineral it needs. 
But when needed mineral elements 
can be extracted from ordinary rocks 
or made synthetically in the laboratory, 
national self-sufficiencv mav return. 




One of the world's oldest diggings — a turquoise mine 
worked by Egyptians as early as 4,000 b.c, and still ex- 
ploited by Arabs. Some day all mines will be worked out. 



Thumping Atoms 

IT IS easy enough to broadcast thumps 
over the radio. Before studios were 
draped and carpeted to avoid such acci- 
dents, thumping noises used to go out 
over the ether every time a visitor walked 
carelessly across the floor. But listeners 
to WGY were entertained a few weeks 
ago by an unusual kind of thumps; by 
the noises made by flying atoms when 
they entered a special electric apparatus 
connected to the radio transmitter. 

Radium and other radioactive elements 
continually shoot out streams of atomic 
particles flying with speeds of over ten 
thousand miles a second. If a bit of 
radium is held in the fingers, these 
atomic projectiles enter the flesh. That 
is one way that radium causes serious 
burns. Several years ago a German 
physicist named Geiger invented an ap- 
paratus to collect and count these 
shooting atoms. Each tiny par- 
ticle is passed through a thin 
window of aluminum, the speed 
of the atom being so great that it 
shoots through without being 
stopped and without damaging 
the metal. Inside is a small 
chamber containing a few atoms 
of gas. Some of these gas atoms 
are electrified by the atomic 
projectile, so that the gas be- 
comes for an instant a conductor 
of electricity. Connected to the 
chamber is a vacuum tube am- 
plifier, which amplifies millions of 
times the tiny pulse of electric 
current produced by the arrival 
of the atomic bullet, until it can 
affect a loudspeaker. 

THAT is the "atom counter." 
Its loudspeaker was placed 
close to WGY's microphone. A 
bit of radioactive material was 
brought close to the aluminum 
window. Each flying atom that 
entered the window created a 
loud thump in the loudspeaker. 
That is what was broadcast. 

Science has more useful em- 
ployment, of course, for these 
atom counters. They can be used 
to measure the amount of radio- 
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the conclusion was reached that the 
towers and walls were erected not more 
than 1,400 years ago by some African 
race and kingdom which was in commer- 
cial touch with the Europe of the Middle 
Ages. Some of the objects found down at 
the deepest levels obviously came from 
European countries of perhaps A. d. 600. 

Solomon being eliminated, African ar- 
cheologists now find themselves con- 
fronting a new problem. Who were these 
people able to build stone cities in the 
heart of Africa when not a score of men 
in England owned anything better than 
a rude stone hut? 

Other ancient civilizations, lost to 
history, have been recovered by modern 
scientific excavation. The Sumerians, 
who preceded the Babylonians, furnish 
one example. Another is the forgotten 
empire of the Biblical Hittites. Now 
Miss Caton-Thompson brings another 
from Africa. 



The great ruins of Zimbabwe in southeastern Africa, showing the massive stone walls and curious 
round tower, now believed to have been constructed some 1,400 years ago by a vanished race. 



active material in a specimen of ore or 
other material. With them it is possible 
to measure the direction, intensity, and 
changes in beams of atomic particles. 
Conversions of one radioactive element 
into another can be detected. 

There are other atomic noises, too, 
which modern apparatus makes audible. 
A year or so ago, for example, Dr. H. 
Clyde Snook demonstrated the noises 
created in a bit of iron when the atoms 
turn over as the iron is magnetized. 



How Much Do You Know- 
About the Movies? 

Test your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
Answers are on page 156. 

1. How do they take "slow 
movies" of jumping athletes? 

2. How is sound recorded on 
the film for talking pictures? 

3. Why must a motion pic- 
ture machine lie put in a fire- 
proof booth? 

4. How can they take mo- 
tion pictures by moonlight? 

5. Why can't an enlarge- 
ment from a motion picture 
film be made as clear as the 
picture on the screen? 

6. Why does the voice in 
the "talkies" always seem to 
be a little behind the motion 
of the speaker's lips? 

7. How do the actors in 
slapstick comedies run so fast 
that they disappear in the 
distance in a few seconds? 

8. If motion pictures are 
just a scries of still pictures, 
why don't we see a row of still 
pictures moving across the 
screen? 

9. Why do they develop 
home movie film and then re- 
verse it to a positive instead of 
printing a positive? 

10. Where is the best loca- 
tion in a theater for viewing a 
motion picture? 



A Lost Race of Builders 

IN SOUTHEASTERN Africa lie the 
famous ruins of Zimbabwe; massive 
stone walls, curious round towers also of 
stone, apparent remains of former streets, 
and other relics of unknown origin. These 
ruins are said to have supplied the stim- 
ulus for the legend of King Solomon's 
Mines. That famous monarch is believed 
to have sent expeditions long distances to 
bring back gold, gems, and precious 
woods for his buildings at Jerusalem. 
When one finds in the heart of Africa 
ruins of some once powerful and populous 
city, what is more natural than to imagine 
that Solomon may have had a hand in 
building them? 

It is the habit of archeology, however, 
to put such notions to the sure test of the 
spade. Some months ago a distinguished 
British archeologist, Miss Gertrude 
Caton-Thompson went out to Zimbabwe 
with two women assistants, to see what 
the spade would reveal. Trenches were 
dug this way and that through 
the ruins; deeper, in some in- 
stances, than the deepest founda- 
tions of the walls. Many tools and 
other objects were found, but none 
relating to King Solomon. Instead, 



Making Tires Live Longer 

THE thing which Americans used to 
wear out in the largest quantity was 
probably shoe leather. Now it is rubber 
tires. Industry begs for a genius who can 
make one tire last as long as two. Much 
progress has been made, as any old-time 
motorist will realize if he recalls the 
mileage he got out of a tire twenty years 
ago compared with that he gets today. 
This improvement is due largely to scien- 
tific research, some of which has been 
done at the United States Bureau of 
Standards. Recently the Bureau's rub- 
ber experts took a new step, by testing 
the effects of different temperatures on 
the wear of tires and of other types of 
rubber. 

Temperature proved more important, 
the Bureau reports, than most people 
would have imagined. Rubber test 
methods, for which temperature control 
was not previously considered essential, 
will now be made always at definite tem- 
peratures. Another practical conclusion 
is that hot days and cold days apparently 
create different amounts of wear on dif- 
ferent types of tire. It is even possible 




A great pile of discarded automobile tires at Cambridge, Mass. — just a small portion of the annual 
rubber waste in the United States, which scientists are trying to save by laboratory research. 
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that eventually special hot- weather tires 
ind special cold-weather ones will be 
used at the proper season to diminish the 
year's average wear. 

To the scientific man rubber is one of 
the most interesting materials. Belong- 
ing to the class of gluelike, uncrystallized 
materials called colloids, rubber never- 
theless discloses, when examined by X- 
rays, internal regularities in arrangement 
of the atoms; a line of investigation in 
which the German expert, Dr. E. A. 
Hauser, has been especially successful. 

It is probable that rubber stretches by 
virtue of an ability of these atoms to 
slip past each other a little without break- 
ing apart, and to pull themselves back 
again when the stretching force relaxes. 
Doubtless the relations of these invisible 
atoms inside the tread of a tire are 
responsible for a lot of the temperamental 
qualities of rubber, including the Bu- 
reau's newly-discovered effects of tem- 
perature. 

Eighty-five percent of the crude rub- 
ber used in the United States goes into 
the making of tires. According to the 
Rubber Association of America, nearly 
30,000,000 new tires were added in 1928 
to those already running on American 
roads. It is estimated that between 
thirty and fifty million automobile tires 
ire discarded each year. Beside the need 
For longer wearing tires is the need for a 
simple plan to redeem this annual waste. 



Dr. Francis M. Bald 
California, recording a 




tion from year to 
year is important 
to surveyors and 
navigators, but 
this change has 
been known for 
years and tables 
are issued by the 
world's ob- 
servatories show- 
ing just what com- 
pass direction is 
normal for a cer- 
tain city or a cer- 
tain spot on the 
ocean in a given 
year. 

The magnetic 
wabbles dis- 
covered by the 
Carnegie, although 
more rapid than 
these slow changes 
in the compass direction, are also smaller. 
Probably they will always be too small 
to bother the practical sciences, for the 
magnetic compass is never depended 
upon for more than an approximate 
direction. When accuracy is needed both 
surveyors and navigators observe the 
stars. 

Even the slightest variations of the 
earth's magnetic forces are important, 
however, to scientific men striving to 
discover the long-sought secret of why 
earth magnetism exists. It is impossible 
to think of any great mass of magnetized 
iron inside the earth, for 
the planet's interior is hot, 
and hot iron will not retain 
magnetism. At the Naval 
Research Laboratory in 
Washington, Dr. Ross 
Gunn, Dr. E. O. Hulburt, 
and their associates form 
probably the most active 
group of workers on 
these problems. Their 
fundamental idea is 
that earth magnetism 
is due to currents of 
electricity circulating 
around the earth. 




win, physiologist of the University of Southern 
student's pulse with his new finger- tip apparatus. 

Perhaps these electric currents circu- 
late partly in the supposed metallic core 
of the earth, perhaps they are in the 
crust, possibly they are in the electrified 
region of the upper air familiar to radio 
fans as the Hcaviside Layer. They may 
flow in all three of these places, the actual 
magnetic forces representing the com- 
bined effects of all the currents. Detailed 
studies like those being made on the 
Carnegie may soon permit a more com- 
plete analysis of these forces and a more 
exact theory of earth magnetism. 



Magnetic Pole Wabbles 

rHE nonmagnetic ship, the Carnegie, 
pictured above, now on a world cruise 
ur the Carnegie Institution of Washing- 
on to obtain data about the magnetic 
nd electric forces which surround the 
arth, has obtained definite proof, it is 
nnounccd by Captain J. P. Ault, that 
he north magnetic pole toward which 
he compass needle is supposed to point 
not a fixed spot on the earth's surface 
jr more than a few hours at a time, if 
hat. The magnetic pole wabbles even 
lore widely and less regularly than does 
he geographic pole marking the end of 
lie earth's axis. 
For practical purposes this magnetic 
abble probably makes little difference, 
he slow change of th'e compass direc- 




Mrasuring electrical variations in the atmos- 
phere above the sea with a special instru- 
ment aboard the nonmagnetic ship Carnegie 
(in circle), now on a world cruise to gain new 
knowledge of forces surrounding the earth. 
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Machine Records Pulse 

TV ONE holds the tip of one finger with 
JL the thumb and a finger of the other 
hand, and his sense of touch is delicate 
enough, he will feel the imprisoned finger- 
tip beating, stroke by stroke, with the 
throbbing ot his heart. With every 
heartbeat blood is driven down the ar- 
teries of the arms to swell each thumb 
and finger slightly. A Los Angeles 
physiologist, Dr. Francis M. Baldwin, of 
the University of Southern California, 
has devised an instrument which not 
merely detects the beating pulse felt in 
a fingertip, but w ? rites a record of it on a 
chart. 

The ball of the finger rests on a small 
metal support. Against the nail presses 
another metal button, connected to a 
delicate lever. Each time the finger 
swells with a pulse beat the nail lifts a 
trifle, like the lifting chest of a sleeper as 
he breathes. Each tiny lift is magnified 
by the levers and recorded as an upward 
surge of a wavy line drawn on a smoked, 
revolving drum or in ink on a moving 
chart. On the same record a clock makes 
a series of ticks, one each second, so that 
the rate of the finger pulse may be 
counted from moment to moment. 

Physicians no longer lay much stress 
on the actual number of heartbeats per 
second. Not long ago Dr. E. P. Boas of 
Montefiore Hospital, in New York City, 
devised a heartbeat recorder which the 
patient can wear for hours at a time, 
even when asleep. With this device Dr. 
Boas showed that the heart rates of per- 
fectly normal people vary more than 
fifty percent from time to time, depend- 
ing upon what the person is doing or 
thinking. Yet the pulse beat in the wrist 
or the finger still {Continued on page 11,2) 
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Three Men to Hook One Fish 




How a Fleet of Hundred-Foot 
Craft Hunts the Great Tuna 
a Thousand Miles Out to Sea 



Landing a bluefin tuna. Two or three fishermen with stout rods and 
strong lines fastened to a four-inch hook are needed to haul in these 
huge fish. Live bait is thrown overboard in bucketfuls to attract the tuna. 



By CAPTAIN TONY ROSATO 



Captain Rosato is master of the fishing boat 
Buena Ventura, and has been going after tuna 
out of Pacific ports for twenty years. 

SIXTEEN million [dollars' worth of 
tuna fish was brought into two 
■ southern California ports last 
I year by a fleet of approximately 
100 fishing boats operated by 
about 1200 men. Two or three men, 
sometimes four, were required to catch 
each one of the thousands of huge fish. 
The fleet, entirely motor-driven and 
wholly refrigerated, presents a new type 
of fishing craft. Each vessel contains 
every modern device and costs from 
$75,000 to $110,000. 

From May of each year to January of 
the next, this fleet ranges 1,000 to 2,000 
miles southward from the two home 
ports of San Pedro and San Diego, stand- 
ing along the shores of Mexico and Cen- 
tral America, 500 to 1,000 miles out to 
sea. Returning, each boat carries from 
100 to 175 tons of yellowfin, bluefin, or 
striped tuna or albacore. They remain 
at sea from thirty to sixty days at a time, 
being unwilling to land at any Latin- 
American port, unless disabled, because 
of the excessive duty on fish imposed by 
the southern republics. To preserve the 
catch until the home port can be reached, 
the boats are equipped with small, almost 
automatic refrigerating systems which 
keep the fish tanks and their contents at 
the temperature of the crushed ice in 
which the tuna are packed as soon as 
caught. 

The boats, eighty to 1 20 feet long and 
twenty to twenty-eight feet in the beam, 
are driven at a speed of ten to thirteen 
knots by 200 to 450 horsepower Diesel en- 
gines. Their fuel tanks hold sufficient oil 
for a 5,000-mile run. Auxiliary gasoline 
and oil engines generate electric current 





Hooks and lures used to catch tuna. Feathered 
hooks in the center rows are used most. 

for lighting, heating, and cooking; for 
cargo and anchor winches; for refrigerating 
plants both for the caught fish and for 
the food supplies; and for bilge and other 
pumps. 

With good luck, a boat will return to 
port with from 100 to 175 tons of tuna 
fish, worth about $120 a ton. The 
Hertnosa, one of the largest of the tuna 
fleet, made a 4,400-mile round trip from 
San Pedro to La Union, in Salvador, last 
summer, and returned with a capacity 



A derrick was required to hoist this 650-pound 
tuna fish from the fishing boat to the wharf. 



cargo of 225 tons, worth $27,000. She 
was out approximately fifty days. My 
boat, the Buena Ventura, encountered a 
large school of tuna only five days out, 
taking a capacity catch of 100 tons for 
only ten days' time. 

SUCH short and successful voyages, 
however, are rare. Fishing for tuna 
is the greatest gamble of all the com- 
mercial fisheries. One boat, costing 
$92,500, paid for itself in two years; 
others have made as many as five thirty- 
day trips without a penny profit,bringing 
back just enough fish to pay expenses. 
Like gold, the tuna is where you find it, 
and the search may be long and costly. 
The tuna are moving farther and farther 
from the coast of the United States, an«i- 
are now to be found in numbers only in 
waters beginning 800 to 1,000 miles 
south and extending to and below the 
equator, no one knows how far. 

Leaving San Diego or San Pedro, the 
first stop of the tuna fishing boat is about 
300 miles down the coast of Lower 
California and 100 to 150 miles out at 
sea. There, the great lampara, or fine- 
meshed net, is lowered to take up the 
supply of live bait, mostly anchovies, 
sardines, and similar small fish. The 
lampara, often 1,200 feet long by 120 feet 
wide, catches ten to fifteen tons of bait 
at one time. 

The schools of anchovies are found in 
the daytime by the hordes of gulls and 
other sea birds which follow them, and at 
night by the phosphorescent glow which 
envelops them. This glow — known as 
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r"red water," "blue water'' or "yellow 
v water" — is caused by the presence of 
myriad microscopic creatures (dino- 
flagellates), and the schools, often twenty 
to fifty acres in extent, become moving 
lakes of cold fire visible on moonless 
nights for distances up to seven miles. 
When the fish are caught under such 
conditions, the seine, the hull and oars of 
the skiff, and the long rubber boots of 
the fishermen become rainbow hued. 

AS THE net is filled, it is lifted by 
. electrically driven boom and tackle 
and emptied into large bait tanks, built 
on deck, which hold as much as 100 tons 
of live bait. Electric pumps keep tanks 
about half filled with sea water. Screened 
^ valves let out just as much water as is 
' pumped in, so that constant circulation 

of new salt water is maintained at all 
L times. Fresh mackerel, ground fine, is 
B. fed to the bait fish. 
W With the bait tanks full, the tuna boat 

i drives southward at top speed for the 

general rendezvous of the fleet, off Cape 
San Lucas, the southernmost end of the 
Mexican peninsula of Lower California. 
Unless the tuna are running very well, 
the fisherman will find there fifty to one 
hundred "hook-and-liners," or "bait 
boats," as they are variously called, and 
twenty to thirty "purse-seiners." The 
latter' are slightly smaller boats, which 
take tuna in very large, coarse nets, 
drawn through the schools. 

Schools of tuna fish may be met any- 
where from zuii miJes .north of Cape San 
Lucas to an unknown limit in the south 
Pacific. They usually remain 100 to 1,000 
miles off shore, near banks or low islands 
surrounded by shallow w : ater, and always 
_ . are moving northward, though where 
they go when they reach their northern 
limit of migration, no one seems to know. 
When a school is sighted, with the great 
*■ fish leaping and playing over the water, 
the bait tanks are opened, steel gratings 
or platforms are dropped over the sides 
along the gunwales, and the rods are 
taken down for action. The platforms are 
about six feet long by three wide, and 
usually there are three on each side of 
the vessel and one at the stern. Two or 
three men can stand on each platform, 



which is lowered until it all but touches 
the water. If the fish are running large — 
100 to 250 pounds — three men are as- 
signed to each platform ; if small — twenty 
to 100 pounds — two are sufficient. 

The rods, of bamboo, are two inches 
thick at the base and about ten feet long. 
Each man has a rod, with a line slightly 
shorter than the pole; these lines are 
brought together through an iron ring 
and fastened to one hook. This hook, 
covered with white feathers, is about four 
inches long and has no barb, to expedite 
removal of the hook. Each hook is cov- 
ered with white feathers, being, in fact, 
a huge trout fly. It is called a "squid." 
With two men on each platform, both of 
their lines running to one "squid," four- 
teen men can fish at one time from the 
larger boats. This leaves the skipper and 
the cook to handle the ship. The captain 
takes his place at the wheel, and the 
cook, with two large pails, starts "chum- 
ming." This consists in dipping live bait 
from the tanks and scattering it far and 
wide over the water alongside and astern 
of the boat, which, meantime, has come 
about and is moving in the same north- 




Lifting two 350-pound tuna fish from the hold 
of the author's boat, the Buena Ventura. 




Part of a catch of a hundred tons of yellowfin and striped tuna fish, brought in by one boat and 
sold to the cannery for $120 a ton. The boat, with a crew of ten, was out only thirty-two days. 



ward direction as the tuna, and at 
proximately the speed of the mov 
school — about six miles an hour. 

When the bait has attracted the tr 
to the vicinity of the boat, the fisherm 
drop their hooks overboard, drawi 
them slowly through the water in t 
direction in which the boat is movin 
The tuna are to be seen plainly in t" 
water, dashing ahead, leaping, but 
ways moving steadily northward. Wh 
one seizes a squid, the two men on t 
rods heave the fish inboard, trying to tak 
advantage of the forward rush to hel 
them get- the weight over the gunwal 
and onto the deck. Since the hook i 
barbless, the strain on the line cannot b 
relaxed for an instant, or the fish is los 
But when the tuna has been lifted to th 
deck, a flip of the hands on the rod r 
leases the squid in a second, and th 
lure is ready for another fish. 

SOMETIMES herds of sea lions su 
round a boat and eat the bait as fa 
as it can be thrown overboard. They a 
a rcaf problem to the fishermen, sinc>. 
they not only eat the "chum" but drive 
away the tuna as -well. On one voyage, I 
had with me the skipper of another boat, 
which was in a San Diego yard undergo- 
ing repairs. A herd of about fifty young 
bull sea lions surrounded the Buena 
Ventura, so enraging this skipper that, 
sanding his hands from the boxes on 
board, he lay down on one of the plat- 
forms, seized a 150-pound sea lion by one 
flipper and the tail as the animal swam 
close to the boat, and heaved it inboard. 
The barking of the captive so startled and 
frightened the herd that they all swam 
away. 

This "lion " was a young bull weighing 
about 150 pounds. He became so tame 
that he would follow us .about the deck 
like a dog, never tried to escape, and was 
brought back to San Diego, where he was 
sold to the trainer of a troupe of per- 
forming seals. 

AT ANOTHER time, we were fishing off 
. the tip of Cape San Lucas. Two men 
on the stem platform hooked a tuna, lifted 
it clear of the water, and on the instant 
of swinging in inboard were astounded 
to see a huge body rise from the sea, a 
cavernlike mouth open, and their tuna 
and hook disappear. A body twenty- 
five feet long followed the head, and the 
creature, describing a loop like that of a 
porpoise, dropped from sight. Fortun- 
ately, the men had presence of mind 
enough to let go their rods; otherwise 
they would have been pulled off the plat- 
form and probably lost. We saw several 
of these sea highwaymen later and found 
them to be whale sharks, ranging up to 
forty feet in length. A fifty-pound tuna 
is merely a bite to one of them, and their 
great jaws could slash a man in two at 
one cut. 

When the decks are filled with tuna, 
say twenty-five or thirty tons, half of the 
men quit fishing and turn to packing the 
cargo in the tanks. The entire interior 
of the modern tuna boat is insulated with 
five inches of cork, and divided, with the 
exception of the engine room and the 
chain locker in the forepeak, into the 
fish boxes. Before the boat leaves its 
home port, these tanks are filled with 
crushed ice and {Continued on page l.',H) 
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he World's Only Marble Dam 




Faced with marble, the $10,000,000 Mara 
thon dam, near the site of the historic battle 

field of Greece, is 900 feet long and 165 feet high 



ican engineers to be in excellent condition, 
attesting the great skill of the ancients as 
engineers. 

During the rise and fall of the Roman 
Empire, through the days of Herodus 
Atticus, Constantine the Great, Julian, 
and Justinian, the Hadrian Aqueduct 
performed its silent task. Then came the 
invasion of the barbarian Goths, the Van- 
dals, the Slavs, followed by the Dark 
Ages, the Renaissance, and the Turkish 
occupation. During these centuries the 
aqueduct fell into disuse and was forgot- 
ten until the Greeks regained their free- 
dom a century ago, when it was re- 
discovered. 

THE new dam, which is faced with 
white marble quarried from Mount 
Pentelicus, is a solid concrete wall 150 
feet wide at the base and 
fifteen feet wide at the 
top. It is 900 feet long 
and rises 165 feet above 
the river bed and 695 feet 
above sea level. The 
structure contains more 
than six million cubic feet 
of concrete and masonrv, 
40,000 tons of Portland 





Tward, though where 

Tiey go when they reach their northern 
limit of migration, no one seems to know. 
When a school is sighted, with the great 
fish leaping and playing over the water, 
the bait tanks are opened, steel gratings 
or platforms are dropped over the sides 
along the gunwales, and the rods are 
taken down for action. The platforms are 
about six feet long by three wide, and 
usually there are three on each side of 
the vessel and one at the stern. Two or 
three men can stand on each platform, 




Lifting two 350-pound tuna fish from the hold 
of the author's boat, the Buena Ventura. 





about 150 poufln 
that he would follow 
like a dog, never tried to escap^l 
brought back to San Diego, where 
sold to the trainer of a troupe of per 
forming seals. 




Part of a catch of a hundred tons of yellowfin and striped tuna fish, brought in by one boat and 
sold to the cannery for $120 a ton. The boat, with a crew of ten, was out only thirty-two days. 



AT ANOTHER time, we were fishing off 
. the tip of Cape San Lucas. Two men 
on the stern platform hooked a tuna, lifted 
it clear of the water, and on the instant 
of swinging in inboard were astounded 
to see a huge body rise from the sea, a 
cavernlike mouth open, and their tuna 
and hook disappear. A body twenty- 
five feet long followed the head, and the 
creature, describing a loop like that of a 
porpoise, dropped from sight. Fortun- 
ately, the men had presence of mind 
enough to let go their rods; otherwise 
they would have been pulled off the plat- 
form and probably lost. We saw several 
of these sea highwaymen later and found 
them to be whale sharks, ranging up to 
forty feet in length. A fifty-pound tuna 
is merely a bite to one of them, and their 
great jaws could slash a man in two at 
one cut. 

When the decks are filled with tuna, 
say twenty-five or thirty tons, half of the 
men quit fishing and turn to packing the 
cargo in the tanks. The entire interior 
of the modern tuna boat is insulated with 
five inches of cork, and divided, with the 
exception of the engine room and the 
chain locker in the forepeak, into the 
fish boxes. Before the boat leaves its 
home port, these tanks are filled with 
crushed ice and (Continued on ptizc 1 }.s'i 
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Mad Emperor's Galley Emerges after 2,000 Years 



TIMBERS of a vessel that carried 
the mad Roman Emperor, Cali- 
gula, 2,000 years ago recently 
emerged from the water of Lake 
Nemi, Italy. For many months, the 
Italian government has been pumping 
water from this mountain 
lake, known as "Diana's Mir- 
ror," in an elaborate engineer- 
ing project intended to rescue 
two ancient galleys, and the 
treasures they may contain, 
from the lake bottom. More 
than two thirds of the smaller 
ship, at this writing, was pro- 
jecting from the water. It was 
expected to be high and dry by 
the end of October. Examina- 
tion of the wood composing 
the timbers shows them as 
solid as they were when the 
galley was sunk before the 
birth of Christ. 

It is in the second galley, 
deeper in the lake, that arch- 
eologists expect to find treas- 
ures of art. The first galley has 
been the object of numerous 
treasure hunts in the past and 
much of its contents is known 
to have been removed. 

In 1447, a Roman 
Cardinal attempted to 
lift this galley. He hired 
"men w r ho swam like 
fishes," to dive and at- 
tach heavy chains. But 
the chains snapped or 
tore loose when the 
Cardinal attempted to 
lift the boat. His booty 
was only "enough tim- 
bers to load two mules." 
Later, after several other 
fruitless attempts to lift 
the sunken boats, an an- 



tique dealer hired divers with modern 
suits to bring the art work of bronze and 
stone to the surface. 

The legend of the sinking of the two 
boats relates that the insane ruler during 
a revel had slaves chop holes in the hulls 



and then was taken ashore to watch his 
drunken guests carried to the bottom. 
An examination of the remains, when the 
boats arc removed from the lake, is ex- 
pected to offer direct evidence as to the 
truth of this old story. 




The smaller galley more than two thirds exposed by the draining of the lake. In oval: 
Examining the timbers of the craft. They were found to be remarkably preserved. 



Discovers Some Flies Are 
Allies of Man 

Certain flies are beneficial rather than 
injurious to man, according to C. H. 
Curran, assistant curator of insect life 
at the American Museum of Natural 
History, New York City, who has re- 
cently announced the results of his ob- 
servations of the fly family. 

The young of a certain species of 
tropical mosqui- 
to, which is num- 
bered among the 
flies, he found, 
live almost en- 
tirely upon the 
young of other 
mosquitoes. In 
addition, there 
are also various 
kinds of flies that 
benefit man by 
prcyingupon cat- 
illars, beetles, and 
beetle larvae. One spe- 
cies, for example, has an 
ingenious method of at- 
tack. It will deposit 
thousands of eggs on the 
leaves of low plants and 
grasses. Caterpillars 
eat the leaves, swallow- 
ing the eggs. The eggs 
hatch and the young 
maggots feed upon the 
cutworms that swal- 
lowed them- 
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Field Gun's Recoil Proves More Powerful than a Ten-Ton Tractor 



The terrific recoil of 
field puns was demon- 
strated recently before 
rookies of the Citizens' 
Military Training Camp 
at Fort Funston, near 
San Francisco, Calif. 

A ten-ton tractor was 
hitched to the barrel of 
one of the large field - 
pieces by means of a steel 
cable. With its throttle 
wide open, the powerful 
machine attempted in 
vain to pull the gun back 
against the recoil mecha- 
nism, although the force 
of the explosion when 
fired will push it back a 
considerable distance. 




Hitched by a steel cable to the barrel of an Army field gun, the powerful tractor was unable to pull it back against the 
recoil mechanism, though the explosion when the gun is fired will drive it back some distance in a split second. 



Gas Tank Lock Safeguards 
Automobile and Fuel 

A new gasoline tank lock, designed to 
protect motorists from unauthorized use 
of their machines as well as to prevent 
theft of gasoline, has just been invented. 
The lock closes the opening in the gasoline 
tank filler cap which lets in air to take 
the place of the gasoline drawn into the 
vacuum tank. When the lock is in place, 
only a small amount of fuel can be drawn 
from the vacuum tank into the engine. 

If a joy-rider attempts to take the 
machine for a spin without the owner's 
knowledge, the car will travel only a few 
hundred feet before the motor stops for 
lack of gasoline. When a car is put in 
storage, the lock prevents anyone filling 
the tank and using the car without the 
owner's consent. When the key is turned, 
unlocking the device, air is allowed to 




Locking the gas tank stops the flow of fuel 
to the engine, guarding the car from theft. 



flow into the tank without interruption. 
With the lock in place, petty garage 
thieves cannot siphon out gasoline 
through the filler opening. 



New Giant Strawberries 
Run Six to the Pound 

Strawberries that weigh nearly three 
ounces apiece are being raised by farmers 
near Hamburg, Germany. Called "Up- 
per Schlesian," the enormous berries are 
said to be of an appetizing rosy hue and 
to have perfect form and delicious flavor. 

Meanwhile, the Bureau of Plant In- 
dustry of the United States Department 
of Agriculture announces a new breed of 
strawberry called the "Blakemore," 
superior in its bright color and firmness 
to those now on the market. It is the re- 
sult of patient cultivation in the field 
station near Glen Dale, Md., which has 
furnished more than 30,000 seedlings from 
the original cross made in 1923. The new 
variety, to be on the market about De- 
cember first, is said to be suitable both as 
a fresh fruit and for preserving. 



Railway Cars Washed by Electric Scrubbers 



Rotating brushes almost as big as a 
man scrub the dirt from the "faces" of 
Baltimore and Ohio passenger cars at 
Baltimore, Md., and Pittsburgh, Pa. 
Using new electrically operated car 
washing machines, five men make 100 
cars spick-and-span in an eight-hour 
day. Working by hand, it takes eleven 
men an hour to clean one car. 

First the grimy car is scrubbed with a 
solution of oxalic acid, then a washing 
machine bathes the coach with 
water, removing both cleansing solu- 
tion and dirt. 

In the scrubbing device, endless 
belts on frames on each side of the 
track keep huge horizontal brushes 
in vertical motion. The oxalic acid 
solution is sprayed over the brushes 
by a small pump. The frame to 
which the brushes are fastened can 
be moved forward to place the 
brushes in contact with the sides of 
the car and backward when the 
car is cleaned. 

The washing machine, located on 
the same track with the scrubbing 
device, also has frames on each side 
of the track. On each are mounted 
three vertical rotary brushes, each 



fitted in a swinging frame actuated by a 
tension spring and lever to keep the 
brush in contact with the irregular sur- 
face of a car. Each brush makes 300 
revolutions a minute. A perforated pipe 
standing vertically on each side of the 
machine sprays water against the side 
of the car at a sixty-pound pressure. The 
cars, drawn by a locomotive, pass 
through the washers at a speed of from 
fourteen to twentv-five feet a minute. 





Above: The electric scrubbing machine, 
showing brushes on an endless belt that 
scrub cars with oxalic acid. Left: The 
washing and scrubbing machines clean- 
ing a car as it moves slowly along the 
track. The washer is at the left. 



C 



November, 1929 



POPULAR SCIENCE MONTHLY 



61 



Dam Begun in Swiss Alps 
To Be Europe's Highest 

Near the summit of the Jungfrau, in 
the Swiss Alps', what is to be the highest 
dam on the European continent is now 
under construction as part of a giant 
hydroelectric project. The structure will 
be 371 feet high when completed — only 
fifteen feet short of the great Diablo 
Dam (P. S. M., Oct., '29, p. 60) now 
being built, by the city of Seattle, on the 
Skagit River in the state of Washington, 
which, when finished in the spring, will 
be the highest dam in the world. The 
Swiss barrier, however, will be consider- 
ably larger across the base. It will be 
223 feet thick, as against 150 feet for 
the American dam. 

The electric plant of which the new 
dam is to be the principal portion will be 
the greatest in Europe, with an estimated 
capacity of more than one third of a 
million horsepower. The dam will 
create a lake more than three miles long, 
from which the water will pass through 
turbines and conduits for a series of falls 
totaling 4,000 feet, forming a generating 
system twelve and one-half miles long. 

Building materials for the dam are 
carried up the mountains by a specially 
constructed cable railway, two thirds of 
a mile long and climbing at an angle of 
forty-six and one-half degrees. 



Woman Designs "Carpet Sweeper" for Streets 



Mrs. A. L. Parrott Carey driving the 
new motorized street-cleaning ma- 
chine which she designed. Its inclosed 
broom sweeps a path seven feet wide. 




Extra "Finger" Permits 
New Organ Effects 

An "eleventh finger" for pipe organ 
playing is the invention of William Hoff- 
man, theater organist of New York City. 
It consists of a rod, curved downward at 
the end, attached to the musician's head 
by means of a band which holds it firmly 
and gives leverage for pressing down keys 
and stops. The invention allows Hoffman 
to press down a stop to change the tone 
effect of the music without causing a 
break in the piece he is playing. In the 
past, it was necessary for the organist to 
take his hand from the keys long enough 
to operate the stop. Besides manipulat- 
ing stops with his "eleventh finger," 
Hoffman says he can play a melody on 
either of the upper keyboards 
with it while using both hands for 
the production of variations and 
effects on the two lower manuals. 



A seven-hundred-pound broom that 
sweeps the pavement in a giant "carpet 
sweeper for streets " was recently demon- 
strated in New York City by Mrs. A. L. 
Parrott Carey, its designer. As the 
machine rolls through the streets, a cir- 
cular broom at the rear revolves in a 
direction opposite to that in which the 
sweeper is traveling, so that dirt and 
rubbish are thrown on a chute and carried 



by a conveyor belt to a huge 
bin at the front of the appa- 
ratus. When the bin is full of 
sweepings, it is carried to a dump or 
incinerator and emptied. 

The glorified carpet sweeper is said to 
clean a strip of road seven feet wide and 
six miles long in one hour. Because the 
broom is inclosed, the makers of the 
apparatus point out, no dust is raised 
by the operation of the machine, thus 
overcoming the chief defect of the older 
type of cleaner. 



Portable Scales Detect Overweight Trucks 



Arguments over the weight of motor 
trucks on restricted highways, where state 
laws set the maximum load, are cut short 
by members of the "Weight Detail" of 
the Los Angeles County Motor Patrol, 
who weigh the suspected truck on the 




spot. They use four miniature platform 
scales, one for each wheel. The readings 
of the four scales are added together and 
the sum gives the total weight of vehicle 
and load. Weights up to thirty tons are 
recorded by the four scales, each being 
capable of showing 15,000 pounds. The 
weighing equipment occupies small space 
and can be transported easily. It gives 
accurate evidence and eliminates guess- 
work and mistakes, the officers 
report. Other states recently have 
passed laws restricting the loads of 
trucks on certain highways as a 
means of lengthening their life. 



A California motor patrolman 
weighing a truck suspected of being 
overweight. The law specifies the 
maximum weight, as a too-heavy 
truck will pound the road to pieces. 



William Hoffman (left). New York 
theater organist. With an "elev- 
enth finger" of his own devising he 
can operate the slops without tak- 
ing his hands from the keyboard. 



Army Aviator Will Test 

Camera's Range 

How far can a camera see? Capt. 
Albert W. Stevens, Air Corps aerial 
photographer, is about to find out, 
after receiving official approval of his 
experiments. He plans a flight through 
Montana, Washington, Oregon, and 
other mountainous districts, using distant 
ranges for camera targets. The results 
will be of value in improving the tech- 
nique of military and high-altitude 
photography. 

Excluding photographs of stars and 
other heavenly bodies, the longest range 
pictures ever made reveal objects at a 
distance of 175 miles. These were taken 
by the Air Corps about five years ago. To- 
day, with improved cameras and lenses, 
Captain Stevens hopes to raise the cam- 
era 's effective range to 200 miles or more. 
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Army Tank Speeds Mile a Minute 




The speedy new Army tank with its inventor, J. Walter Chrii 



Left: 



The tank traveling forty-three miles an hour over rough fields in test. 



A "greyhound" Army tank that 
charges over sand dunes and plowed 
fields at forty miles an hour and streaks 
down highways at a mile a minute, is the 
latest addition to the fighting strength of 
the United States. The speedy war ma- 
chine, which carries three men, passes the 
ordinary tank as though the latter were 
standing still and gets under way before 



the more unwieldy machines of the past 
begin to move. 

The spectacular new tank showed what 
it can do recently in tests conducted be- 
fore Army officers at Camp Meade, Md. 
Over rough ground, its caterpillar treads 
carried it at 42.55 miles an hour. When 
the treads were removed, which operation 
takes but a few moments, the armored 



fighter, running on wheels, was clocked 
over a trial course at sixty miles an hour. 
The machine, which was designed by J. 
Walter Christie, an armament expert, is 
about two thirds the size of the average 
Army tank. It is intended, its inventor 
points out, for quick smashing surprise 
attacks upon enemy lines rather than for 
heavy combat work. 



Reindeer Raising a New Canadian Industry 



A herd of 3,000 reindeer has been ac- 
quired by the Canadian government 
in Alaska with a view to domesticating 
the animals in the northwestern part of 
the Dominion. The animals will be 
brought along the north coast of Alaska 
to 15,000 square miles of grazing grounds 
in the territory east of the delta of the 
Mackenzie River, selected for the pur- 
pose after a thorough survey. 

According to a recent United States 
government estimate, there are now 



about 1,000,000 reindeer in Alaska, per- 
forming not only valuable service as 
beasts of burden but also forming an 
important source of food and clothing 
for the Eskimos of the Territory. 

The Canadian government in 1911 
made an unsuccessful attempt to domes- 
ticate reindeer. Fifty of the animals were 
imported from Newfoundland and taken 
to the northwest where, after about five 
years, they either died or joined herds of 
wild caribou. 



Giant Board Shows U. S. Fleet's Movements 



Separated sometimes by 
thousands of miles, the vessels 
of the United States Navy are 
spread out on the Atlantic and 
Pacific Oceans. How does the Navy 
Department in Washington keep 
track of all the ships? 

A giant blackboard, so high that 
the upper portions have to be 
reached by a rolling ladder similar 
to those used in shoe stores, solves 
the problem. Tab is kept upon the 
far-llung ships by posting their posi- 
tion on the board, which is divided 
into four columns. One column 
tells the name of the war vessel, 
another the date its position was 
received, another its movement, 
and another when it is due at its 
destination. At a 'glance, Navy 
officials can tell the squadron, divi- 
sion, and type of ship, as well as 
its exact location, by means of the 
"battle fleet blackboard." In the 
photograph at the right Lieut. 
Commander H. E. Hintze, left, and 
Capt. A. P. Fairchild, director of 
the ship movement division of the 
Navy, are shown checking the 
positions of the battleships during 
recent war maneuvers. 




Travels Million Miles to 
and from His Office 

The amazing total of 1,046,938 miles 
— almost forty-two times the cir- 
cumference of the earth — has been 
traveled by H. S. Chapman in thirty- 
nine years of commuting between his 
home at Katonah, N. Y., and New York 
City, a distance of only forty-two miles. 
He has covered sufficient mileage to have 
made a trip around the world each year 
and have enough left for an 1,800-mile 
"vacation" jaunt every summer. 

From the railroad station in New York, 
Chapman takes the subway to his office, 
and this increases his daily round trip 
to 92.24 miles. This he has made on an 
average of 291 times a year since April, 
1890. But Chapman is also a champion 
of punctuality. In the entire thirty-nine 
years, he has missed his 6:40 a.m. train 
only twice, and has been absent from his 
office — not counting holidays and vaca- 
tions — an average of once a year. 



Whereabouts of U. S. Navy ships is told at a glance 
by this board in the Navy Department, Washington. 



Mount McKinley's " Smoke" 
Is Wind-Blown Snow 

The adage that there is no smoke with- 
out fire does not hold good in the case 
of Mount McKinley, highest peak in 
North America. Many visitors to Mount 
McKinley National Park, in Alaska, have 
thought that the mountain was volcanic 
because of clouds of "smoke" that ap- 
peared to issue from its summit. 

According to Henry P. Karstens, for- 
merly superintendent of the Park and a 
member of the first party to reach the top 
of Mount McKinley, the "smoke," seen 
only in winter, consists of masses of dry, 
loose, crystallized snow that are hurled 
over the crest of the mountain by high 
winds. The flying drifts, estimated at 
times to be from twenty to fifty miles in 
length, assume a slate color under certain 
light and are easily mistaken for the 
"smoke screen" thrown off by a volcano. 
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Talking Movies Carried to Audience 




The trunks in which they arc carried support 
the horn and screen of a new "talkie'* outfit. 

One-night stands of talking moving 
picture shows are possible with a port- 
able outfit that can be carried about 
the country as baggage and set up any- 
where. The apparatus, designed by the 
Bell Telephone Laboratories, New York 
City, primarily for use in schools, sales 
rooms, and churches, can also be used in 
theaters seating up to 800 people. It 
gives the same quality of sound as the 



equipment used in large movie theaters. 

The entire equipment, packed in four 
trunks, weighs only 800 pounds, and wflT 
operate on the ordinary alternating cur- 
rent electric light supply. The screen 
and horn are braced with a framework 
unfolded from the trunk in which the 
horn is packed for shipping, so that no 
supports to wall or ceiling are necessary. 
After the program is over, the screen rolls 
back into its compact container on a 
curtain roller. 

In addition to presenting entertain- 
ment, such equipment should prove useful 
as an aid to interesting school children in 
historical subjects or in the study of lan- 
guage. Salesmen, too, might use it to 
demonstrate with sound effects the proc- 
esses connected with the manufacture 
of the products they wish to sell. 



Extension Scaffold Perch 
for Building Washers 

To facilitate the job of cleansing the 
stone face of a building, a Chicago, 111., 
inventor has designed an extension plat- 
form that can be raised or lowered easily 
as the work progresses. A crank at the 
bottom of the shaft, operating through 
a series of pulleys, lifts or lowers the 
three sections of the telescoping sup- 
port to the desired position. The base of 
the apparatus is mounted on casters so 
that it can be moved from one place to 
another. When the platform is in use, 
however, the jack-like legs screw down 
against the sidewalk, bracing the four 
corners of the base rigidly and preventing 
the apparatus from rolling or tipping. 

Washing the face of an office building, 
it has been shown by experiment, is an 
important part of preserving the finish, 
if it is made of polished stone. The smoke 
and acids contained in the air of most 
cities corrode the stone unless it is 
periodically scrubbed and rinsed. 



The names and addresses of manufac- 
turers of devices described on these pages 
will be supplied on request wherever 
possible. Write to the Information De- 
partment, Popular Science Monthly, 
381 Fourth Ave., New York City, inclos- 
ing a self-addressed stamped envelope. 




Motor Boat Beats Old 
Robert E. Lee Record 

Reminiscences of the days when smoke- 
belching side-wheelers ploughed the Mis- 
sissippi in furious rivalry were evoked 
recently at St. Louis, Mo., when the 
motor boat Bogie drew up beside a wharf 
after churning her way from New 
Orleans, La., in eighty-seven hours and 
thirty-one minutes. She had smashed 
the fifty-nine-year-old record of the 
steamboat Robert E. Lee, established in 
the dramatic race with the Natchez, 
famed in song and story, by two hours 
and forty-three minutes. 

Since 1870 no river craft had bettered 
the Robert E. Lee's time for the run from 
Xew Orleans to St. Louis, 1,154 miles by 
water. Dr. Louis Leroy, of Mem- 
phis, Tenn., owner and pilot of the 
Bogie, had made two previous un- 
successful attempts to establish a 
new record. 



This telescoping scaffold eliminates climbing in and out 
of windows when building fronts are being washed. 



Silkworms Vaccinated 
Against Disease 

Little did Edward Jenner, 
famous English pathologist, dream, 
when he discovered smallpox vac- 
cination in 1798, that inoculation 
would ever be used to protect silk- 
worms from disease. Yet this was 
done by Dr. Domenico Carbone, 
of the University of Bologna, Italy, 
the other day. The cultures were 
applied to immunize the silkworms 
against "yellowing" and "limp- 
ness." When afflicted with the 
former, the caterpillar turns yellow, 
dries up, and dies; when suffering 
from the latter, its body becomes 
limp and paralyzed. No remedy 
for these diseases has ever been 
found, though they are known to be 
caused by germs related to the 
molds growing on spoiled food. 

In laboratory tests, vaccines were 
prepared for the two germs and 
were either sprayed over the silk- 
worms' bodies or mixed with their 
food. The worms then became 
immune to the disease for which 
they were thus "vaccinated." 
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New Rack Lowers Music for Child Pianists 



To prevent eye- 
strain among 
children who 
practice on grand 
pianos, Irving 
W. Giese, of 
Chicago, has in- 
vented a music 
rack extension 
that brings the 
sheet down where 
it can be easily 
seen. An enthusi- 
astic pianist him- 
self, Giese noted 
that the music 
rack on the ordi- 
nary grand piano 
is adapted for 
adults and not for 
children or near- 
sighted persons. 
The extension is 

hinged to the back of the regular rack 
and is folded back out of sight when not 
in use. When a child uses the instrument 
the regular rack is lowered and the ex- 
tension folded down so that the sheet of 
music is on a level with the eyes. 



This extension for a grand piano 
rack brings the music down to 
the level of a child player's eye. 




Ship Plying to Africa to 
Have Refrigerated Air 

Broadway breezes will invade the 
Mediterranean next year when a new 
ship of the Cosulich Line, which will 
ply between Italian and Egyptian ports, 
will be put into service. The vessel will 
be equipped with an air-cooling system 
similar to ones used in American the- 
aters. 

Mario Cosulich, engineer of the 
steamship company, made a special trip 
to New York not long ago to study the 
refrigeration systems in large Broadway 
show houses. He explained that one of 
the most difficult problems of the line's 
Egyptian service is ventilation, due to 
the great heat along the African shores, 
and said he thought theater cooling 
methods would prove successful at sea. 



Cows Fed Legume Hav 
Give More Milk 

By growing legume hays and feeding 
them to their cattle, experts of the 
United States Bureau of Dairy Industry 
point out, farmers would cut down 
their feed bills considerably and at the 
same time develop better milch cows. 
The legume hays, because of their high- 
quality protein and lime content, furnish 
more milk-making nutrients at cheaper 
cost than the other varieties. Especially 
in cases where cereal grains and non- 
legume roughages are used, additional 
protein often has to be bought in the 
form of linseed and cottonseed meal. 

As early as the first century after 
Christ, Lucius Junius Moderatus Colum- 
ella, Roman writer and author of a work 
on agriculture, recommended legume 
hays, such as alfalfa and vetch, as 
the best fodder for dairy cows. Since 
then, the truth of his contention has been 
proved time and again, but still only 
forty-one percent of the hay grown in the 
United States, according to Government 
dairy experts, is legume hay. 



Watch Wound by Opening and Closing Case 



U. S. Has Vast Lands 
Still Uninhabited 

While urban centers are getting 
more and more congested and life 
of apartment dwellers in large cities re- 
sembles that of bees in a hive more closely 
from year to year, there still are vast 
regions flying the American flag that are 
virtually unexplored and uninhabited. 
Geologists and topographical engineers 
of the United States Geological Survey 
have been mapping the hitherto almost 
unknown south central portions of Alaska. 
There, between the Skwentna River on 
the north and Lake Clark on the south, 
and between the west front of the Alaska 
Range and Cook Inlet, lies an area of 
thousands of square miles inhabited al- 
most exclusively by black and grizzly 
bears, moose, caribou, and mountain 
sheep. With the exception of a narrow 
strip of marshy land, this part of Alaska 
consists of glaciated mountains. 

So far, about 1,200 square miles have 
been surveyed, under great difficulties. 
The only trails the map-makers found 
were those made by animals, forcing them 
to use pack horses and boats dragged by 
hand through swift mountain streams. 
The party traveled for months without 
encountering a human being, and the re- 
mains of native camps they found were 
from twentv to thirtv vears old. 



Opening and closing the case 
of this ingenious self-winding 
watch is said to keep it operating. 
If the timepiece is looked at eight 
times in twenty-four hours, the 
springs will be kept wound, the 
maker reports. A special feature 
of the mechanism prevents over- 
winding if the case is opened more 
frequently. Instead of having a 
case that opens upward, as in a 
watch with a hunting case, the 
two halves of the inclosure of the little 
timepiece move in and out in the manner 
of sliding doors. 

No larger than an ordinary size watch, 
the device may be easily slipped in a 
pocket or hand bag. The case protects 
the crystal against breakage. A special 
stand that holds the case in an open posi- 
tion adapts the timepiece for use on a 
home or office desk or bedroom dresser. 




Holds Plane Motionless 
In Air for Hour 

Hanging like a huge kite 3,000 feet 
above the Chicago Municipal Air- 
port, a cabin monoplane, with Howard 
Stark, air mail pilot, at the stick, recently 
remained stationary for almost an hour. 
A mile-a-minute gale was blowing at that 
altitude, and by throttling down his 
motor, Stark kept the speed of his plane 
equal to that of the wind so that it hov- 
ered over one spot. 

The feat recalls the so-called "suicide 
flight." in 1910, of the daring French 
airman Hubert Latham. At an air meet 
at Blackpool, England, Latham took up 
his small plane in an eighty-mile gale. 
The frail craft reared and plunged, carried 
by the force of the wind, in what early 
air enthusiasts still remember as the most 
thrilling flight they ever witnessed. 
Latham, who had been told by doctors 
that he had only a few months to live and 
who took up flying to get the most thrills 
out of his last days, landed safely. 



The self-winding 
watch with case closed. 
Comparison with coins 
and keys shows its small 
size. Opening and 
closing case keeps the 
watch always wound. 



Held open in stand, the watch 
makes a serviceable desk clock. 



Shortest Air Mail Line 

What is said to be the world's short- 
est air mail route, traversed by 
amphibian planes in six minutes, recently 
opened in Chicago. The novel line for- 
wards mail from the 
municipal air field, 
where air mail planes 
alight, to the Chicago 
waterfront, four minutes 
from the post office. Mail 
is delivered at an esti- 
mated saving of two 
hours. Before the start 
of the "air ferry" serv- 
™ ice, motor trucks made 
the deliverv. 
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Finds Mars Has Springlike Climate 



Our neighbor planet Mars, basking in 
a temperature not unlike that of 
New York or Philadelphia on a sunny- 
April day, may be inhabited by human 
beings. The red orb is not freezing cold, 
as long supposed, but enjoys a daytime 
heat of some sixty degrees, if Dr. W. W. 
Coblentz, of the United States Bureau of 
Standards, is correct in recent delicate 
measurements. His discovery is the latest 
and perhaps most powerful argument in 
favor of the long-disputed possibility of 
human life on Mars. 

It is not probable that the splendid 
view of Mars due in 1939 will help settle the 
question. Then the planet will be "only " 
35,000,000 miles away; often it approach- 
es the earth for months at a time no 
nearer than 63,000,000 miles, due to its 
warped orbit. 

But even at its nearest, it would be 
fantastic to expect people on Mars to 
be visible through a telescope. New York 



and London, placed on Mars, would be 
mere specks to the most powerful reflec- 
tors; buildings and vehicles wholly in- 
visible. Only indirectly can we guess at 
the existence of people on Mars — people 
who, according to Doctor Coblentz's 
latest heat measurements, might well 
wear spring-weight woolens in the day- 
time and bundle themselves up for the 
snappy zero nights. 





Powdered Coal for Ships 

Proves Worth in Test 

Burning pulverized coal, the freighter 
West Alsek, running from New York to 
Glasgow, is reported to have made be- 
tween nine and one half and ten knots 
during the entire trip, an increase in speed 
over her previous performances as a hand- 
fired coal burning vessel. In addition to 
the gain in speed, the West Alsek, in this 
trial run, showed a reduction in fuel con- 
sumption. 

The use of pulverized coal is said to 
make possible a reduction in fireroom 
forces and to save fuel by pre- 
venting the escape of consider- 
able heat energy through the 
funnels of the ship. In the 
system employed on the West 
Alsek, ordinary coal flows 
through a series of pipes to a 
pulverizer about six inches from 
the burner. Here it is ground 
as fine as talcum powder and 
forced by a blast of compressed 
air into the burner. The flame 
produced by the powdered fuel 
is similar to that of an oil burner. 



Screws Driven Speedily 
with One-Hand Tool 

Screws may be driven more speedily, 
it is said, by a novel one-hand screw 
driver. The tip of the handle is in line 
with the blade, but the end of the handle 
nearest the blade is offset. This arrange- 
ment gives a portion of the handle a ro- 
tary motion, thus affording much greater 
leverage while holding the end firmly in 
the groove on the screw's head, the 
maker explains. The tool is said to be 
particularly useful in loosening rusted 
screws and in driving home new ones. 



Made 500 Parachute Jumps 

Half a thousand times, Sergeant R. 
W. Bottriell, of the United States 
Army Air Corps, has dropped to earth 
safely by parachute. He says his score 
of 500 successful jumps forms a record, 
and he plans to confine himself in the 
future to ground instruction at Kelly 
Field, Texas. Bottriell began parachute 
jumping before the war, making his first 
leaps from hot air balloons. 



Built Seaside Home to Resemble Ship 



Breeds Wingless Hens to 
Increase Egg Yield 

A strange brood of wingless and 
almost clawless chickens was recent- 
ly produced by Dr. R. T. Renwald, of 
Omaha, Neb., after a series of experi- 
ments lasting five years. The chicks are 
members of the fifth generation, begin- 
ning with a "freak" hen that had stunted 
wings. Out of the sixty chicks in the 
present brood, some have but a stub of 
one joint for wings, and no toenails. One 
chick without even a stub of a wing was 
hatched, Dr. Renwald says, but died. 

Besides being attractive because they 
cannot scratch up gardens or fly over 
fences, the new breed of chickens may 
prove valuable through increased pro- 
duction of eggs, the experimenter de- 
clares. Normal hens, he says, are bothered 
each year with the molting of their wing 
feathers. During this period, egg pro- 
duction falls off. The new hens, having 
no wings, he maintains, can go right on 
laying, possibly piling up a record of 300 
eggs a year. Dr. Renwald plans to ex- 
hibit his wingless egg-layers at the World 
Poultry Congress in London next year, 
it is reported. 



A fantastic home, designed to re- 
semble a stranded vessel beside a 
lighthouse, has been constructed on the 
shore of the Pacific Ocean near Santa 
Monica, Calif., by O. J. Salisbury, wealthy 
resident of Pasadena. When Salisbury 
planned his seaside residence, he decided 
to make it of unusual design, appropriate 



to its location. A complete vessel in out- 
ward appearance, even to the presence of 
flags, life preservers and a bell, the strange 
dwelling deceives tourists, motoring along 
an adjacent highway, into believing it is 
a derelict washed up on shore by the tide. 
The "lighthouse" is another seaside cot- 
tage built next door to the "ship." 




This novel seaside home in 
California looks like a ship. 
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Carves 200 Merry-Go-Round Horses a Year 



Ponies and war charg- 
ers, Arabian steeds and 
Wild West mustangs, high- 
Uepping thoroughbreds and 
ileet-footed race horses, all 
carved from wood, come 
from a strange workshop in 
Philadelphia where Frank 
Carretta has been carving 
out merry-go-round horses 
for thirty years. Children 
all over the country shout 
their approval of his work 
as they circle to the noisy 
strains of the calliope. His 
lifelike reproductions are 
said to be in amusement 
parks from coast to coast. 

These wooden horses are 
made principally of white 
pine, a wood which has been 
found capable of standing 
the stress of weather and 
usage imposed upon them. 
Their size depends to some 
extent upon the place which 
they are to occupy in the 
merry-go-round. 

How a powerful charger 
emerges from a block of 
wood under the skillful 
chiseling of the veteran 
craftsman is seen in this 
picture, taken in Carretta's 
workshop. Each year, about two hundred 
wooden thoroughbreds leave the work- 
room for their active existence at car- 
nivals, fairs.and amusement parks. 




Frank Carretta 
horse. He has 



putting the finishing touches on a merry-go-round 
been carving them from wood for thirty years. 



Buffaloes Thrive in New 
Alaskan Pastures 

Nineteen American buffaloes liber- 
ated at Jarvis Creek, Alaska, last year 
have been reported well and thriving 
by observers. The experiment raises new 
hopes that the bison, once threatened with 
almost certain extinction, may roam the 
plains again in a new habitat where he 
will not conflict with the civilization that 
banished him. 

At one time herds of buffalo, 100,000.- 
000 strong in all, grazed upon the western 
plains of the United States and Canada, 
endangering the lives of pioneers when 
a fright sent as many as half a million 
of them stampeding across country. To- 
day they have been all but wiped out. 

The newcomers to Alaska were taken 
from the National Bison Range in Mon- 
tana, one of their last outposts. Montana 
furnished nearly all of the original 740 
buffalo which in 1908 formed the start 
of the present herd of more than 5,000 at 
the Canadian National Buffalo Park at 
Wainwright, Alberta. 

Canada, as well as the L'nited States, 
is interested in colonizing the Arctic with 
bison. Five thousand, from the Alberta 
park, have been shipped north and re- 
leased to join the native wood buffalo in- 
habiting the territory around the Wood 
Buffalo Preserve at Fort Smith in the 
Northwest Territory. 



"Paints" Picture with Scraps of Leather 



Alcohol Injection Tested 
as New Anesthetic 

Alcohol as an anesthetic, to replace 
chloroform and ether, promises the 
possibility of revolutionizing surgery, ac- 
cording to Dr. Miguel Garcia Marin, of 
Mexico, who claims the discovery of an 
effective method of administering it. 

Dr. Marin, with the assistance of a 
fellow countryman, Dr. Raoul Ortiz, first 
tested the new anesthetic on animals. 
Later the two doctors went to Europe, 
where operations using their method are 
reported to have been performed success- 
fully on human beings. 

The alcohol is injected directlv into the 
blood to bring about anesthesia. The 
state of anesthesia induced is more ef- 
fective, the discoverers say, than that 
brought about by chloroform or ether, 
and is far less injurious to the system. 
Pure alcohol, the Mexican doctors point 
out, is less than 1/100 as poisonous to the 
human organism as either of the other 
two drugs. By the new method, they also 
claim, anesthesia can be prolonged, when- 
ever necessary in serious operations, to 
an extent not previously possible. In 
operations on the head, the use of alcohol 
is said to be particularly valuable, for 
ether or chloroform, besides being dis- 
agreeable to the operating surgeon, is 
often dangerous to the patient. 

Dr. Ortiz also has developed a device 
which automatically injects the alcohol 
into a vein at the elbow. This, he says, 
will enable a surgeon to work without 
the help of an assistant. 



A unique form of sewing "paintings" 
with bits of leather has been evolved 
by Marley H. Aken, a tailor of Richland 
Center. Wis. When the upholstery wore 
out on his favorite chair, Aken re-covered 
it with strips of leather and cloth, giving 
it a checkerboard effect. Something 
seemed lacking; so he cut out and sewed 
leather birds on the cloth squares. The 
result was so striking that he attempted a 
picture made wholly of pieces of leather. 

His masterpiece, shown below, required 



five months to finish. It is five feet high 
and eight feet long, illustrating the cap- 
ture of a tiger by an Oriental hunting 
party. To get the proper effect, Aken 
says, the leather has to be stretched in 
some places and shrunk in others. 

Two hundred thousand pieces went to 
form one recent picture of his — an Indian 
visiting a settler's cabin. Every leaf of 
the trees and underbrush, and every' bead 
on the Indian's buckskin clothing, is a 
separate piece of colored leather. 




Marley H. Aken, Wisconsin tailor, dyeing one of the thousands of small pieces of leather that 
make up this "painting," depicting the capture of a tiger. He worked on it for five months. 
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Radio .and Machinery Boost Builds "Rug" Table Top of 538 Bits of Wood 



Modern Whaler's Catch 

Moby Dick, the huge white whale in 
Herman Melville's sea yarn, would not 
be so hard to catch if Captain Ahab had 
commanded a ship such as the Ernesto 
Tomquist, up-to-date Argentinian whaler. 
Besides being equipped with modern ma- 
chinery for handling her "catch," the 
Ernesto Tomquist boasts a radio station 
with a radius of 200 miles, permitting 
the ship to talk with other vessels and 
so facilitate her field operations. 

The vessel, a 10,000-ton craft with a 
3,000-horsepower engine, makes eleven 
knots. When a whale is brought along- 
side, it is pumped full of air. to support 
the men who stand upon it to cut it into 
strips. A caterpillar crane then transfers 
these strips to the hold. A machine on 
deck with a capacity of 300 to 500 bar- 
rels a day then presses out the oil. Ten 
large boilers on deck convert the waste 
into fish meal, and deck lorries transport 
materials about the ship. 

During four months of the past season, 
700 whales were captured by the Tom- 
quist, and the blubber reduced by the 
deck machines to 40,000 barrels of oil. 
On one voyage alone, the ship brought 
back from the Antarctic 28,000 barrels 
of oil and 2,000 bags of fish meal. 



Reproducing the pattern of an 
ancient oriental rug by inlaying 
wood in a table top is the hobby 
of B. A. Betendorf, a janitor in 
a Los Angeles, Calif., public 
school. Working 180 hours at 
odd times, he has just com- 
pleted the unusual design on 
what he has named his "King 
Tut Table." Eight kinds of 
trees supplied the 538 pieces of 
wood forming the design. 

The art of inlaying, as old as 
civilization itself, is again com- 
ing into its own as a hobby 
among amateur craftsmen. It 
was practiced first by the an- 
cient Egyptians and Assyrians. 
The Metropolitan Museum in 
New York has an Egyptian 
stool, inlaid with ivory and 
ebony, dating from about 2,000 
B.C., but there is evidence that 
the art was originated centuries 
before that. The Egyptians, Greeks, and 
Saracens, as well as the German crafts- 
men of the Middle Ages, have handed 
down an infinite variety of beautiful de- 
signs which cabinetmakers of today are 
skillfully adapting to modern needs. 




In odd moments, B. A. Betendorf, a janitor, assembled 
53S pieces of wood into this "King Tut" table top. 



Annapolis Middies Learn to Sail the Sky, Too 



Sailing the aerial ocean, as well as the 
ocean of water, is part of the work of the 
modern middies at the United States 
Naval Academy, Annapolis. Students of 
the second year at the famous institution 
now have aviation included in their 
studies. In the navigation classes, they 
are taught to chart their courses through 
the sky, in addition to mapping a 
line of voyage on water. 

After the theoretical side of avia- 
tion and aerial navigation have 
been mastered, the future naval 
officers are taken into the air for 
practical training. Huge twin- 
motored flying boats, carrying aloft 
half a dozen middies at a time, give ' 
them their first taste of the air, as 
they circle over the bays and 
streams near the acad- 
emy. Later, longer flights 



give the rookies a chance to put their 
navigation knowledge into practice. In 
advanced classes, the future naval officers 
are given instruction in "blind" flying; 
that is, using the plane's instruments 
alone as navigating aids. 




Nine Out of Ten Get the 
Measles, Report Shows 

Nine out of ten of the population of 
the United States have had measles, and 
about three fourths have had whooping- 
cough, according to a report recently 
published by the United States Public 
Health Service. Mumps and chicken pox, 
with considerably reduced figures, come 
next in the report. 

"In every instance," the report says, 
"the maximum fatality occurs under one 
year of age. The fatality of measles, 
whooping cough, and mumps declines to 
an almost negligible percentage by five 
years of age, but the decline of scarlet 
fever and particularly diphtheria is by no 
means as great as in the case of the other 
three diseases." 



Power Plant's Waste Heat 
Used for a Garden 

Cucumbers are the unusual by-product 
of a power plant supplying most of Ber- 
lin's electric current. When the directors 
of the municipal electric station at Kling- 
enberg, Germany, sought a way of utiliz- 
ing the waste heat from their turbines, 
they hit upon the idea of using it to warm 
greenhouses. The result was that while 
the turbines were generating power to 
light Berlin, 2,500 cucumber p'ants in a 
dozen hothouses produced a yield of 100,- 
000 cucumbers at a time when all others 
had to be imported from warmer countries. 

Now tomatoes, as well as cucumbers, 
have been added to the Klingenberg 
plant's production. Other cities are re- 
ported to be watching the experiments 
with interest. 



Midshipmen of U. S. Naval 
Academy getting their first 
taste of flying in a twin* 
motored seaplane. Top: Stu. 
dents mapping out a course* 



Wheel Runs for 115 Years 

An old-fashioned wooden water wheel 
that far outlived its builders quit working 
recently at Greenville, Ont., Canada. 
Workmen repairing its axle, which had 
collapsed, discovered that the wheel had 
been running for 115 years. During this 
period of service the one-ton wheel fur- 
nished power for a paper mill. 
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Measures Energy Used in Piano Playing 



Former Champion Auto 
Racer Now Garage Man 

Customers who drive up to a com- 
bination garage, repair shop, and fill- 
ing station in Chicago, 111., have their 
cars attended to by a famous racing 
driver. "Cliff" Woodbury, National 
Dirt Track Champion in 1927, recently 
deserted the excitement of the roaring 
road for the more quiet and less dangerous 
life of a garage owner. 

Woodbury, a motor expert, is his own 
mechanic, repairing ailing machines with 
the same sure hands that once held the 
wheel of a racing car as it spurted 150 
miles around the track to a new world's 
record, averaging more than 130 miles 
an hour for the distance. The retired 
champion is seen in the photograph above 
pumping gasoline into the tank of a car 
in front of his garage. 



When Paderewski plays 
pne of Liszt's Hungarian 
Rhapsodies, how much 
energy does he expend at 
the keyboard? 

Questions such as these 
may be answered with the 
aid of an ingenious piece of 
machinery invented by Dr. 
Kurt Johnen, a German 
pianist whose hobby is 
engineering. The device 
records in graphic curves 
the energy used by the 
player, the contraction and 
expansion of his muscles, 
and the rhythm of his 
breathing. Chest expansion 
and movements of the arm 
muscles are measured with 
a pneumatic girdle and 
cuffs, while the rate of 
breathing and the force of the hands' 
touch upon the keys are recorded through 
rubber hose. An intricate mechanism 
automatically indicates the various 
measurements on a recording drum. 

The inventor declares that his machine 
will prove a valuable aid to teachers of 



Dr. Kurt Johnen, German pianist-inventor, measuring energy 
needed to play piano. Rate of breathing is also determined. 



the piano. It will enable them to record 
their own muscular power and respiratory 
rhythm while playing a certain composi- 
tion, and they may then tell their pupils 
with almost mathematical accuracy how 
much energy to use and how to breathe 
while practicing the same piece. 



Dry-Cleaned Clothes Hold Color, Tests Show 



Do dyes run or fade when clothes are 
dry-cleaned? This w r as the question 
experts of the United States Bureau of 
Standards recently set out to answer 
when they found that little or no infor- 
mation on the subject existed. 

To test the effect of dry-cleaning, they 
obtained samples of cloth from dye manu- 
facturers colored with nearly four hun- 
dred different kinds of dyes. These in- 
cluded all hues of "direct" colors com- 
monly used in dyeing cotton, silk, and 
rayon; "acid" colors used for wool; the 
brilliant "basic" colors used principally 
for rayon and silk; the dingier "sulphur" 
colors used to produce fast blacks, blues, 
and browns on cotton; and other types 
known to dyers, such as "vat" colors 
used widely in printed fabrics. Samples 



of cloth, each dyed with one of these, 
were placed in quart size bottles con- 
taining solutions similar to those used by 
dry-cleaners and shaken in a specially 
built machine operated by an electric 
motor for forty-five minutes. Then the 
samples were rinsed, dried, and examined 
for loss or change of color. 

Most dyes likely to be encountered in 
dry-cleaning are unaffected by the sol- 
vents used, the tests showed. Three 
fourths of the dyes of the "direct" class 
were unharmed. Dyeings on wool with 
"acid" and other types of colors also sur- 
vived the tests, as did the vat colors. 
The "basic" colors did not fare so well, 
however; and practically all of the "fast" 
colors of the "sulphur" type suffered 
slight alterations in shade. 



Hose Reel Container Also Coal Chute Door 



Container for hose reel in 
summer and entrance to coal 
chute in winter is the com- 
bination device suggested by 
D wight Mills, ten-year-old boy 
of Dayton, Ohio, to his father, 
who carried out his suggestion 
and built one in the foundation 
of their home. When the reel is 
in use, the door of the container 
opens down on the ground and 
the reel, operating on ball-bear- 
ings, turns as the hose is pulled 
out. After use, the hose is 
reeled back in place and the 
door is lifted shut, keeping out 
sun and rain. In winter, when 
there is no need for watering 
lawns, the reel is removed and 
the opening utilized as an en- 
trance for a coal chute. 




Ten-year-old Dwight Mills with the combination hose 
red container and coal chute door that he invented. 



Waxed Planes Go Faster, 
Experiments Indicate 

A coat of wax helps an airplane to slip 
through the air. That is the unusual 
claim of a manufacturer of wood finishes, 
following tests conducted at the Daniel 
Guggenheim School of Aeronautics of 
New York University. 

In these experiments, similar panels of 
three-ply board, one quarter of an inch 
thick and all lacquered, were placed in pairs 
in a wind tunnel, where they were subjected 
to an endwise blast of air. One of each pair 
had been given a supplementary coating 
of wax. The waxed plates showed a lighter 
drag on wires retaining them than un- 
waxed plates, indicating that a plane 
with a wax coating gains in speed through 
decreased friction with the air. 

A coating of wax also improves the 
appearance, preserves the finish, and 
makes the adherence of dirt more difficult. 
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Stock Prices Posted on Liners in Mid-Ocean 




Radio operator aboard the 
Leviathan receiving New 
York Stock Exchange quo- 
tations from short-wave 
shore station. He then 
relays them to the lounge, 
where they are posted. 



Below: Posting 
stock prices in the 
lounge of the Levia- 
than. Securities are 
bought and sold 
aboard ship in a 
branch office of a 
Wall Street broker. 



Watching the antics of the bulls 
and bears on a quotation board has 
supplemented shuffleboard and deck- 
tennis as a pastime among passengers on 
the steamship Leviathan, of the United 
States Lines, since a full-fledged sea-going 
stock exchange service was installed 
aboard the giant liner. 

With a special short-wave receiver, 
covering a range of from fifteen to one 
hundred and twenty meters, the ship's 
radio operators receive quotations from 
the New York Stock Exchange, trans- 
mitted to the vessel by shore stations at 
Chatham, Mass. and at Rocky Point, 
Long Island. As the quotations are 
received they are relayed to one of the 
lounges of the liner, where an operator 
chalks them on a board. 

Immediately following installation of 
the service on the Leviathan, a Wall 
Street brokerage firm established a 
branch office aboard the liner, so that 
stock transactions may now be made for 




Matches and Cigarettes 
Made "Fireproof" 

Self-extinguishing cigarettes and 
matches are now a possibility as a re- 
sult of six months' tests by the United 
States Bureau of Standards at Washing- 
ton, D. C. The fire-preventing material 
in each case consists of a coating of water 
glass — air-excluding sodium silicate — 
which is applied over a portion of the 
cigarette or match so as to extinguish 
the fire after either has been discarded. 

After determining that it takes about 
five seconds to light a cigarette and about 
ten seconds for a cigar or pipe, the in- 
vestigators tested some two thousand 
matches and developed a fireproof match 
coated with water glass to within one- 
half inch of its head. 

Similar tests on nine popular brands 
of cigarettes produced a self-extinguishing 
one made "safe" by a cork tip, one inch 
long, lined with water glass. The length 
of the water glass was determined after 
an examination of discarded cigarette 
stubs collected from corridors, city 
streets, and highways. Most cigarette 
smokers toss away a stub between 
one and one and one half inches long. 



the first time in mid-ocean. Other steam- 
ships with similar offices are the Ber- 
engaria and the lie de France. 



Pick Site for Gibraltar 
Tunnel to Africa 

Travel by automobile directly from 
London, England, to Capetown, South 
Africa, will become a possibility if, in 
addition to the proposed tunnel under 
the English Channel, a tunnel under 
the Straits of Gibraltar, connecting Spain 
with the north of Africa, now planned 
by the Spanish government, becomes 
a reality. 

A committee of engineers, recently 
appointed to select the most suitable 
spot for making tunnel soundings on the 
Spanish coast, has recommended a loca- 
tion about four miles from Tarifa, 
province of Cadiz, as the most suitable. 



Builds a Clock Inside Small-Necked Flask 



Evergreen Treetops Bend 
Toward Sun and Wind 

In much the same manner as sun- 
flowers, the slender, topmost shoots of 
rapidly-growing evergreen trees are said 
by forestry experts to follow the course of 
the sun from east to west across the sky 
on bright days. When it is sunless and 
windy, the shoots bend into the wind ; on 
cloudy, still days they stand erect. 

Uneven tension in the stems is given as 
the explanation of this phenomenon. 
On the side exposed to the sun or wind 
where evaporation is greatest, the tender 
tissues lose a disproportionate amount 
of water and consequently shrink. On 
the opposite side of the stem, the cells 
are swollen with water rising from the 
tree's roots. Thus, the shoot is pulled 
toward the contracting, dryer side and 
points into the wind or toward the sun. 
When the bark of the shoot thickens, 
evaporation is slowed down, and the 
strange twisting of the living compass 
stops. The hemlocks and pines, and 
other evergreens of rapid growth, display 
this oddity more often than slow-growing 
species with stout heavy top-stems, such 
as the spruces. 



As a pastime, while recovering from 
an illness, a New York railroad man 
recently built a clock of unique design 
inside a narrow-necked flask. Three 
months of painstaking work were required 
to fashion the curious timepiece. 

The builder selected a two-quart 
chemical flask six inches wide, with a 
one and one-eighth-inch neck, for his 
modern version of the hourglass. After 
first making the assembling tools himself, 
he divided the mechanism and the face 
of the timepiece into segments small 
enough to be passed through the neck of 
the bottle. Then, with the aid of his in- 
genious homemade instruments, he low- 
ered these parts through the narrow neck 
and fastened them together inside the 
flask, mainly with screws. 

The clock, which keeps fairly good 
time, is wound by a long key, which can 
be inserted at the top when the stopper 
is removed from the flask. As may be 
seen in the photograph the face of the 
timepiece is in the form of a ship's helm, 
the hour numbers having been placed 
around the circumference of the wheel. 




Clock with ship's wheel face built wfth home- 
made tools on inside of narrow-necked bottle. 
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Spider Victor in Strange 
War with Snails 

Discovery of a state of war between 
snails and spiders has been made by the 
eminent French zoologist, Professor Mau- 
rice Manquat. The war takes the form of 
combats between individuals, the snail 
pushing with its shell, the spider pouncing 
with all feet and weaving a net about its 
enemy. The spider, Prof. Manquat has 
found, is almost always the victor. 

The basis of the war is economic. In 
the sunny part of Switzerland where the 
zoologist made his investigation the 
country is thickly populated with spiders 
and snails. The spiders spin their webs 
from wall to ivy creeper, or from leaf to 
leaf; the snails eat the leaves lazily, cling- 
ing to perilous inclines by the gum they 
secrete. 

The snail, lumbering along, crashes 
through the fine mesh the spider has 
woven with infinite pains, in this way 
menacing the source of the latter's food. 
The spider at once pounces on the in- 
truder, and soon the snail is enveloped in 
the fine strands of gossamer. 

If the snail breaks loose the spider 
spins another web about it. According to 
Professor Manquat, the object of the 
spider's spinning is to tie the snail down 
so that it cannot move. The actual re- 
sult is to make the snail so uncomfortable 
that it moves on to newer pasture. In 
some instances the spiders were success- 
ful in worrying the snails into fatal falls 
off the leaves to the ground. 



Reflected Daubs of Paint 
Form Miniature Portrait 

A unique miniature portrait of King 
George of England, called an "anamor- 
phosis,'' formed by the reflections of a 
series of apparently unrelated daubs of 
paint, was on display recently in a Lon- 
don art gallery. 

The exhibit consists of a mirror-sur- 
faced cylinder set upright in the center 
of a small painted canvas. The colors 
forming the painting are so distributed 
on the canvas that, when reflected on the 
cylinder's convex surface at a certain 
angle, they form a lifelike image of the 
subject. This is the same theory, only 
in reverse, that underlies the curious 
effects of convex and concave mirrors 
installed in amusement parks, in which a 
person's reflected features are distorted 
into grotesque shapes. 




A twelve-ton Army tank 
loaded on new motor truck. 



Motor Truck Carries Twelve -Ton Army Tank 



A special tank-carrying truck designed 
for the United States Army can transport 
a twelve-ton tank. The tank climbs a 
ramp into the motor vehicle under its 
own power. The ramp then is lifted and 



Telephone to Firemen 
Atop 90-Foot Ladder 

A ladder so high that a telephone 
has to be used to talk to men at the 
top sounds like a modern version of 
"Jack and the Beanstalk." Yet, 
a ladder so equipped is part of a 
new fire-fighting apparatus _ re- 
cently constructed for the Leices- 
ter, England, fire department that 
proved successful in tests. 

The top of a ninety-foot exten- 
sion ladder is connected with the 
ground by a telephone wire, so that 
the fire chiefs can issue instructions 
to men combating the flames high 
above. Previously it had been 
found that in the noise and turmoil 
of a big fire, orders shouted to the 
men were heard with difficulty. 
The new arrangement is expected 
to prove a valuable aid in cases 
where the saving of property and 
lives depends upon quick action. 



locked in place as an end gate, preventing 
the tank from rolling off. The truck 
weighs eight and one half tons and has 
six wheels. Over good roads, it can 
travel nearly thirty-five miles an hour. 





Officer of Leicester, England, fire department tele- 
phoning orders to fireman on ninety-foot ladder. 



Patches of color, reflected by a 
mirrored cylinder from the canvas 
on which it rests, form the minia- 
ture portrait of King George 
shown above. Left: The ingenious 
color-reflecting device exhibited in 
a London art gallery. Picture is 
only seen from a certain angle. 



Curious "Camel" Plants 

Mosses and ferns that might be called 
the "teetotalers" of the vegetable king- 
dom were recently discovered in semiarid 
parts of the Pacific Northwest by Dr. 
F. L. Pickett, botanist of the Washington 
State College at Pullman. The plants 
thrive in soil with only one tenth of one 
percent water content. The minimum 
moisture content required by most plants 
is four or five percent. 

Some of the plants, kept alive between 
pages of a book for seven years, began to 
grow when water was applied. Dr. Pick- 
ett also found a wild onion which, by 
means of a corky outside layer, preserves 
its water supply for a dry season. 
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Audio Amplifiers Near the Ideal 



Swift Improvements in Design Have Resulted 
in Great Power with Faithful Reproduction 

By ALFRED P. LANE 



AUDIO amplification is the 'mus- 
J% cle" of radio reception. The 
/ m audio amplifier in the receiver 
I m takes the extremely weak sig- 
•J— nal fed to it by the detector 

tube and, by strong-arm methods, builds 
it up to a level that represents consider- 
able electric power. The signal as it comes 
from the detector tube may be equivalent 
in power to a fly walking across the table. 
When it leaves the audio amplifier, such a 
signal is likely to be as strong as a small 
electric fan or sewing machine motor, de- 
pending, of course, on the size of the 
amplifier and the service for which it is 
designed. 

Vast improvements have been made in 
the design of audio amplifiers in the last 
few years, and these advances, plus 
equally great improvements in loud- 
speakers, have resulted in the true and 
faithful reproduction of speech and music 
now obtainable from radio receivers. 
Three years ago it w-as a problem to find, 
among all the radio receivers on the mar- 
ket, a few that would give reasonably 
good reproduction. This year all radio 
sets are excellent when judged from the 
standpoint of tone quality. There still 
are differences, but the selection now is 
between superlatively good reproduction 
and merely good reproduction, instead of 
the choice between only fair and very 
poor, as has been the case in the past. 

AS IN the radio-frequency and de- 
. tector stages of a receiver, the tube 
is the heart of the audio amplifier circuit. 
This is particularly true of the last, or 
power stage. Without the power tubes 
now available, high grade loudspeaker re- 
production with plenty of volume and 
fine tone quality would be impossible. 

Each stage of audio amplification must 
consist of a vacuum tube, with whatever 
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accessories are required to keep it work- 
ing, and some means of coupling the out- 
put of the tube to the next stage of audio 
amplification. Resistances, impedances, 
and audio transformers have been used in 
the past to couple the stages of audio- 
frequency amplification. Resistance and 
impedance coupling methods were in 
great favor at one time because either 
method passed the signal from one stage 
to the next without introducing distor- 
tion. The audio transformers of those 
days gave strange performances ranging 
from the dropping of all the low notes, to 
distortion so severe that music or speech 
became a grotesque caricature of the real 
thing. 

Audio transformers, however, make 
possible a greater amplification per stage 
than can be obtained with either resist- 
ance or impedance coupling. This is 
because the natural amplification of the 
tube is further increased by the voltage 
step-up in the transformer. And now 
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I "STAGE 
AUDIO TRANSFORMER 



Fig. 2. Here the am- 
plifier of Fig. 1 is 
modernized by the ad- 
dition of a type 171 A 
power tube in the last 
stage, an output trans- 
former, and the neces- 
sary increases in the B 
and the C voltages. 



Fig. 1. A typical 
two-stage, battery 
operated audio am- 
plifier using 201A 
tubes in both stages. 
This once standard 
audio amplifier cir- 
cuit is obsolete now. 



that transformers have been improved 
until they work well at all audible fre- 
quencies, the other methods of amplifica- 
tion have dropped out. 

The voice or music signal, in the form 
of equivalent electrical vibrations, is 
passed by the detector tube circuit 
through the primary of the first audio 
transformer. The amplified voltage re- 
sulting in the secondary winding of the 
transformer is applied to the grid of the 
first audio amplifier tube. As the flow of 
current through the tube is controlled by 
the voltage impressed on the grid, the 
instantaneous changes in the grid voltage 
result in corresponding changes in the 
flow of the plate current. 

THE voice current flowing through the 
primary winding of an audio trans- 
former produces in the secondary what 
actually amounts to an alternating cur- 
rent, so that the grid of the tube is alter- 
nately affected by positive and then by 
negative voltage. The grid of the audio 
amplifier tube, however, is steadily main- 
tained at a definite negative voltage. 

So long as the voltage impressed by the 
transformer winding is not so great as to 
make the grid actually positive, on one 
side of the cycle, the action of the tube is 
in proportion to the voltage impressed on 
it. If the impressed signal voltage is 
greater than the C bias voltage, the grid 
will go positive and severe distortion will 
result. 

Therein lies one of the secrets of the 
power tube. It is so designed that it re- 
quires a relatively high C voltage and it 
will, in consequence, handle without dis- 
tortion a much more powerful signal than 
will an ordinary tube. 

The diagrams on these pages show how 
the audio amplifier circuit in a radio re- 
ceiver has developed since the early days 
of broadcasting. 

Figure 1 is a typical two-stage, battery 
operated audio amplifier using ordinary 
201 A tubes in both stages. Thousands of 
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amplifiers identical with this circuit are 
still operating in old and now obsolete 
radio receivers. Judged by modern stand- 
ards this circuit is decidedly inferior. It 
will deliver only a small fraction of a watt 
of undistorted signal strength to the 
loudspeaker. This is about the vol- 
ume required to hear the music or 
speech in a quiet room if the lis- 
tener's ear is within a foot or two 
of the speaker. The minute the 
volume control is turned beyond 
this point serious distortion occurs. 
The lower notes, which develop the 
greatest voltage, swing on the grid, 
throwing the grid of the tube posi- 
tive on every cycle. 
In a circuit of this 
type, where no C 
battery is used, the 
grids of the tubes 
are maintained at 
about one volt mi- 
nus with respect to 
the filament by con- 
necting the grid re- 
turn wire to the 
negative side of the 
self-adjusting rheostat. 

Figure 2 shows the same circuit mod- 
ernized by the addition of a type 171A 
power tube in the last stage, an output 
transformer to protect the loudspeaker 
winding from the heavier plate current, 
and the necessary increases in B and C 
voltages. An amplifier of this type is 
about the best that can be had for battery 
operation if cost of operation must be 
kept to a reasonable figure. It will give 
satisfactory and distortionless amplifica- 
tion for quiet listening in a small room. 
The grid of the 171 A tube is maintained 
at minus 40 volts with respect to the 
filament. 

FIGURE 3 shows exactly the same 
circuit arranged for full electric opera- 
tion. A heater-type alternating current 
tube, the 227, is used instead of the 201A, 
and the filament of the 171 A power tube 
is operated by alternating current from a 
step-down transformer. The B voltages 
are obtained from a B eliminator. A B 
eliminator circuit is, without exception, 
an integral part of every full electric set. 
In commercial factory-built sets, the 
B eliminator circuit is built into the set, 
usually in metal cases at the back or at one 
end of the outfit. 

The necessary C voltages are obtained 
in this circuit by taking the drop in volt- 
age which is produced when electric cur- 
rent flows through a resistance. The 
path of the plate current of the amplifier 
tube, beginning at the plus B binding 
post on the eliminator, leads through the 
primary winding of the audio trans- 
former to the plate of the tube, then 
across to the filament by way of the 
electron flow, and back to the minus B 
binding post of the eliminator through 
the biasing resistance. A high resistance 
voltmeter connected across this resist- 
ance will show a potential or voltage 
difference between the two ends of the 
resistance. The amount of this voltage is 
governed by the value of the resistance 
and the amount of current flowing 
through it. 

In the circuit of Figure 3 a resistance 
of 2,000 ohms will develop approximately 
40 volts. This voltage is subtracted, of 



Fig. 3. The circuit of Fig. 2 
further modernized by full elec- 
tric operation. A heater-type 
alternating current tube, the 
227, replaces the 201A, and the 
171 A power tube filament is 
operated by alternating current. 
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course, from the total voltage applied to 
the circuit, so that if 220 volts are applied, 
the effective voltage on the plate of the 
171 A tube is 180, the maximum for which 
it is rated. 

The resistance method of biasing is, to 
a large extent, self compensating. If, for 
example, the B eliminator circuit only 
develops 180 volts, the effective voltage 
on the plate of the tube will be less than 
180 volts; but as the flow of plate current 
with the lower plate voltage also will be 
less, a correspondingly lower C bias will 
be developed across the biasing resist- 
ance. Such a circuit therefore tends to be 
self-regulating. 

The potentiometer is used simply to 
afford a convenient means of connect- 
ing the biasing resistance to the filament 
circuit at a point where the alternating 
current voltage applied to the filament 
always is zero. If the biasing resistance 
were connected directly to either filament 
terminal, a portion of the filament voltage 
would be alternately added to and sub- 
tracted from the grid voltage, and a loud 
hum would result. 

FIGURE 4 shows the audio amplifier 
circuit further modernized by addi- 
tion of an extra tube in the last or power 
stage in the so-called "push-pull" hook- 
up. The filaments of the two tubes are 
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connected in parallel and the 
input transformer has a center 
tapped secondary. The output 
transformer has a center tapped 
primary winding. The grid of 
one tube is con- 
nected to one end 
of the secondary 
winding of the input 
transformer, and 
the grid of the other 
tube is connected 
to the other end. 
The plates of the 
two tubes are con- 
nected at opposite 
ends of the primary 
winding of the out- 
put transformer. 

The remainder of 
the circuit is identi- 
cal with Figure 3 
except that the bias- 
ing resistance has a 
value of 1,000 ohms 
instead of 2,000 
ohms. There being 
two tubes in the circuit, the plate current 
will be doubled; to develop the same C 
voltage, the resistance is cut in half. 

THEORETICALLY, two power tubes 
operating in a push-pull circuit will 
handle twice as much power as a single 
tube. Actually they will handle more 
than twice as much without perceptible 
distortion. A study of the method of 
operation of the vacuum tube will explain 
why this is so. The alternating current 
impulses applied to the grid of a tube are 
never perfectly reproduced in the plate 
current. There is a tendency toward 
rectification which results in partial sup- 
pression of part of either the positive or 
negative portion of the cycle. 

In the push-pull hook up, the plate cir- 
cuits of the two tubes are, in effect, con- 
nected in series through the primary 
winding of the output transformer. The 
distortion in one plate circuit is balanced 
out by the distortion in the ojoposite 
direction in the other plate circuit. 
The distortion at any instant is in oppo- 
site directions in the two tubes, because 
their grids are at opposite ends of the 
winding of the input transformer. 



( ELIMINATOR 




Fig. 4. Her- an extra tube is added in the last or 
power stage, in the so-called " push-pull" hook-up. 
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How Static Limits 
Radio Rece 



By JOHN CARR 



A" 



FRIEND of mine, who makes up 
in enthusiasm for what he lacks 
in technical knowledge of radio, 
asked me a funny question the 
other night. 

"If two and two make four," he said, 
"why can't you combine two radio sets 
and get twice the distance?" 

Now that seems to be a logical ques- 
tion. The only trouble is that radio re- 
ception doesn't always work according 
to the rule of addition, particularly in the 
matter of increasing power to get distant 
stations. 

Nature has placed a limiting factor on 
satisfactory long distance reception. It 
is static. Civilization has added another 
called electrical interference or man- 
made static — produced by the operation 
of electrical machinery of various kinds. 
Natural static and the man-made variety 
make it impossible to go beyond a definite 
limit in bringing in distant stations in 
any given locality at any given time. 
The limit, of course, is not the same for 
any two places, nor for different times of 
the day or year in the same place. 

And the fact that the limit is so variable 
accounts for most of the general mis- 
understanding of radio possibilities. 
Moreover, it creates a fertile field for the 
sharpers who sell worthless "static 
eliminators." 

Natural and man-made static both are 
electrical phenomena. Each travels at 
exactly the same speed and by exactly 
the same method as do the broadcast 
waves that carry music and speech. Any- 
conceivable type of apparatus affected 
by radio broadcast waves also will be 
affected by static or electrical inter- 
ference waves. 

TT IS possible to draw an accurate 
A parallel between the action of radio 
waves and sound waves. Suppose a band 
concert were being given in a park and 
that a group of people desired to spoil the 
concert. If they assembled near the 
band and produced a prodigious clatter 
by beating tin cans, blowing foghorns, 
and operating other noise-making devices, 
the band music would be lost in a sea of 
noise. 

A man entering the park at some dis- 
tant point would hear a faint jumble of 
sounds. As he walked nearer and nearer 
to the band the jumble would grow- 
louder and louder. But no matter how 
near he approached, he wouldn't be able 
to hear and enjoy the music. 

This situation is equivalent to receiving 
local radio stations when the static is 
very bad. Most radio set owners have 
found that satisfactory reception under 
such conditions is impossible. 

The reception of distant radio stations 
has an exact counterpart in the attempt 



Due to static, recep- 
tion of distant stations 
is like trying to hear a 
distant voice while a 
truck is rumbling by. 




The apparatus at the right, in* 
stalled in the Naval Air Station 
at Washington, D. C, auto- 
matically records the intensity 
of static, and by means of a loop 
antenna determines its direction. 
It is utilized to predict storms. 



of one man to hear another who is shout- 
ing to him from a point some distance 
down the road. If a roaring motor truck 
is passing while the second man is shout- 
ing, the first man may not hear him at 
all, or if he does, the words will not be 
clear enough to understand. Increasing 
the acuteness of the first man's hearing 
will not help matters, for it will not 
change the relative strength of the voice 
and the interfering noises. The second 
man can be heard only by shouting 
louder — equivalent, in radio broadcasting, 
to increasing the power of the radio 
transmitter. 

rXlHERE are many winter evenings in 
X favorable localities when the air seems 
practically free from static, yet tests 
have shown that there is no locality 
where static or man-made interference 
ever is totally absent. Static always can 
be heard if the radio receiving equipment 
is sufficiently sensitive. A so-called 
"quiet" night always will become a 
noisy one if the radio-frequency ampli- 
fication of the receiver is extremely 
powerful. For instance, a receiver such 
as the Screen Grid Distance Getter 
(P. S. M., Sept. '29, p. 70) always will 
record static no matter how silent the air 
waves may seem to be on an ordinary set. 

Of course, the question of distance re- 
ception may be' considered from two 
angles. One man may be interested in 
bringing in distant stations only if he can 



get them sufficiently free from interfer- 
ence to compare favorably with local 
reception in clarity and tone quality. 
Another may go after distant stations as 
a hobby. The latter will stand for any 
amount of static as long as he can under- 
stand the call letters of the station. 



TO THE man who wants only 
tainment from the local stations, 



cnter- 
an 

exceptionally sensitive receiver is of no 
particular advantage, unless, by chance, 
he is located where radio reception is 
normally very difficult. 

On the other hand, the man who goes 
after distant stations as a hobby wants a 
set that is as sensitive as possible. On 
the average, with his super-sensitive set, 
he won't be able to get good quality 
broadcasting from any station not heard 
on the less powerful set. He will, how- 
ever, be able to get down below the static 
level and drag in station after station as 
long as his ears and the family temper 
will stand for the terrific roar and crackle 
that will accompany the broadcasting. 

And then, once in a while, along will 
come a night when static is below normal 
and distant station field strength is ex- 
ceptionally high, and distant stations will 
come roaring in "just like the local sta- 
tion." He will experience the thrill felt 
by the owner of a hundred-horsepower 
car when he at last finds a road w-here he 
can turn the hundred horsepower into 
speed. 
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This hand-driven freezer with one-gallon capacity 
produces a pint of ice cream in thirty seconds. A 
tray receives the ice cream as fast as it is frozen. 



Useful for spearing hot potatoes, dough- 
nuts, or frankfurters, this ingenious fork 
ejects its load on a dish by means of a 
system of levers that slides a metal plate 
along the tines. It requires only one hand. 




Inventions 
That Simplify 
Home Chores 



Neat sections of grapefruit for salad 
making are cut with this knife. The 
tool, also used for cutting oranges, de- 
livers the pieces of fruit un crushed 
and without losing any of the juice. 





It is unnecessary to touch the hot 
broiling pan built into this new gas 
range when removing food. The pan 
slides out and in automatically when 
the oven door is opened and closed. 




A new perforated cover that is 
clipped onto a boiling pot saves 
the hands from being scalded when 
draining water from potatoes and 
other vegetables. Four spring 
metal *' fingers" hold the cover 
securely in place, allowing both 
hands to be used for lifting the pot. 



A new combined kitchenette and icebox saves space in a 
small apartment. It can be fitted with electric stove, per- 
colator, and toaster; and shelves and drawers hold cutlery 
and dishes. The ice compartment holds fifty pounds of ice. 



A new rubber sponge, chemically 
treated, effectively cleans delicate silk 
lamp shades and other flimsy fabrics. 
The sponge, which can be washed with 
soap and water when soiled, also can be 
used to clean hats, gloves, and velvets. 
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This useful electric servant not only whips 
cream but polishes furniture, mixes dough, 
scrubs kitchen utensils, and does other house* 
hold tasks with motor-driven attachments. 




Cookies of fancy shapes are easily 
made with a new stamp. The batter 
is placed in a cylinder-shaped con- 
tainer and forced into shape by a die 
at the end of a plunger. Dies with 
a variety of designs are available. 





A bake pot used on top of the stove 
with one turned-low burner cooks two 
foods at once. The base is of cast iron, 
and five aluminum pans for different 
foods, not shown here, are provided. 



A compartment built into the wall at the baseboard re- 
ceives floor sweepings. Its door is opened at the touch of a 
broom and is closed by an inconspicuous foot pedal. A 
dust bin inside is emptied at the housewife's leisure, or a 
chute to the cellar can be built. The cabinet is finished 
either in nickel or to match the woodwork of the room. 




A special holder that fastens to the 
kitchen wall keeps a set of three 
knives — bread, paring, and for gen- 
eral utility — within convenient reach. 




Stepping on a pedal attached to 
this dustpan presses it tight 
against the floor, allowing every 
particle of dirt to be swept in. 




An oven-fume deflector for 
the gas range flue collects 
grease, preventing unsightly 
blackening of kitchen walls. 




During ordinary sweeping, a small brush for clean- 
ing corners (above) rests near the top of the broom 
handle (shown at the left). When a tight place 
that the broom cannot get at needs cleaning, the 
attachment is slipped to the top of the handle 
and the broom inverted, forming a corner brush. 
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Making the Floor Suit the Room 

The Kerseys Discover a Wide Variety of Materials 
and Colors to Choose from in Planning Their Home 



THOUGH Bob Kersey and his wife 
always talked things over before 
deciding on the materials for their 
new house, Bob usually had the 
final word on the structural parts. It was 
he who investigated and compared the 
merits of roofings, heating systems, 
plumbing, and similar items; but on 
questions of decoration and interior fin- 
ish it was Mrs. Kersey who came to the 
front. Bob knew her good taste in such 
matters, and so waved to her to answer 
when the architect asked them what they 
had decided about the floors. 

"They are to be dark," she answered, 
"especially in the living room. We have 
a lightish rug, and the floor should give a 
good background." 

"I didn't mean color," explained the 
architect. "You can make a floor any 
color that you want. I'm talking about 
materials." 

"I don't know much about that, except 
that the floors should be easy to keep in 
order. Some of the floors in that old 
house we're living in now are so rough that 
they're hard to sweep, and there are 
cracks between the boards, too. Do all 
floors get that way?" 

"Indeed no. Those are soft wood 




By ROGER B. WHITMAN 

Until comparatively recent 
years nearly all floors were 
of wood. Now there are many 
materials, each for a special 
purpose. Free advice on the 
selection of flooring may be 
obtained by writing to the 
Building Service, Popular 
Science Institute, 381 Fourth 
Avenue, New York, N. Y. 




floors; solid enough, but not able to stand 
wear and shrinkage. If you want wood 
floors, have them of hard wood — maple 
or oak. Get the best make, and with good 
workmanship you'll have no trouble. Do 
you want wood all over?" 

"Why — I suppose so. Is there any- 
thing else?" 

"Oh yes. Nowadays you can get 
floorings that for certain purposes are 
better than wood — waterproof materials 




SUB FLOOR 

Top: How straight-sawed and quarter sawed 
boards are cut from a log. Below: Prepared wood 
blocks to be held together by driving a loose tongue 
into adjoining grooves; also strip flooring, "blind 
nailed" to hide nailheads. Left: Block flooring, 
contrasted with plank flooring (right). Both are of 
oak. chemically treated to protect from moisture. 



for wet places, and soft ones for silence 
or for rooms where people are working on 
their feet. 

"fT^HE first thing a floor should do is 
A to stand the wear, and that'll be 
harder in some places than in others. For 
the show parts of a house — the living 
room, dining room, and library — you 
should have floors that are beautiful. In 
the kitchen and pantry the appearance 
of a floor is not so important as its feel 
to the feet and the ease of keeping it 
clean. The floors of the bedrooms should 
not be dust catchers and can be plain, 
while for the upstairs hall the floor should 
be soft and silent. The bathroom floors 
should be waterproof, and the same for 
the conservatory. 

"Speaking of a floor as part of the 
decorations, that early American dining 
room furniture of yours would go well 
on a floor of the same period — oak planks. 
The old-time builders sawed up a tree 
and used the planks just as they came; 
wide or narrow, short or long. Today, to 
guard against the effects of moisture, the 
planks are treated with a new chemical 
process that fills the pores and prevents 
swelling and shrinking." 




Cot 



November, 1929 



POPULAR SCIENCE MONTHLY 



77 



Bob brought up the question of floor 
construction. "In laving a wood floor," 
he asked, "is it nailed direct to the floor 
beams?" 

"Not in good construction. A wood 
floor should always be double thickness. — 
wide boards laid diagonally and covered 
with damp-proof paper or felt, with the 
finish floor on top. But a good floor 
should start with beams that are plenty 
big, and well braced. When we were 
down in my cellar the other day, did you 
notice that the beams over your head were 
braced with pieces of wood put in like 
the letter X? That's called the bridging. 
If it wasn't there, a jar on the floor above 
— dropping a trunk, for instance — would 
be taken by only one or two beams, and 
if they quivered under it the flooring 
nails would loosen a bit, and by and by 
the floor would begin to squeak. With 
good bridging, the beams are so solidly 
braced and tied together that they can't 
move, and instead of a jar being taken by 
only one or two of the beams, it is shared 
by all of them. 

"TDRIDGING is a good deal more im- 
_D portant than most people think, for 
if it isn't stout and solid there'll be squeak- 
ing and general looseness. A diagonal sub- 
floor makes things still stiffer, and a floor 
should be built that way for linoleum and 
other materials as well as for wood." 

"But I thought that linoleum was 
nailed on, like carpet," said Bob. 

"It used to be; but now it isn't con- 
sidered a floor covering, hut the actual 
floor. Its foundation is a layer of felt 
cemented to the subfloor and with the 
linoleum cemented on top. Both layers 
are rolled down hard before the cement 
dries, so that they become one piece, and 
with the pattern and color running clear 
through the linoleum it will be years 
before any wear shows. The same method 
is used for rubber, which makes a good 
floor, too. I saw a bathroom the other 
day that had a rubber floor and rubber 
walls. The floor was made of tiles ce- 
mented down one at a time, while the 
wainscot was sheet rubber of the same 
design; blue and tan marbleized squares. 
The sheets were thin enough to go around 
corners and jogs, so that each side of the 
room was a single sheet without any 
joints. It was cemented to the wall, and 
with a molded rubber base to join it tightly 
to the floor, it was probably about as 
waterproof as anything you could procure. 

"People used 
to think that 
linoleum and rub- 
ber were only for 
kitchens and bath- 
rooms; but now, 
with attractive pat- 
terns, they're be- 
ing used in almost 
any room. In a 
dull tile design, you 
could use either one 
of them in your 
library. They're 
quiet, and soft to 
the foot." 

At the suggestion 
of the architect, 
Mrs. Kersey later 
visited an exhibition 
of building materials 
to study samples of 




nails are driven in at an 
angle at the base of the 
tongue, so that their heads 
are covered by the adjoin- 
ing strip. She was espe- 
cially interested in oak, 
and saw it in severat 
grades, some with straight 
grain and some with beau- 
tiful figures in the grain 
that an attendant spoke 
of as "quartered." 



B 1 



A typical example 
processed concrete, 



of the effectiveness of colored floors of 
appropriate for rooms of special design. 



modern flooring. Ordinary wood flooring, 
she found, comes in boards up to three 
inches wide, or thereabouts, and up to 
about three fourths of an inch thick. One 
edge is made with a groove and the other 
with a tongue, and in the best makes the 
ends are tongued and grooved as well. The 




UT it was not until 
she saw samples of 
parquetry that she real- 
ized the great beauty that 
a floor might have, for 
with intricate designs 
made of small pieces of 
wood of various kinds and 
shades, the entire floor 
could be a picture in itself. 
In the simpler designs, parquet floors are 
laid one piece at a time, each being nailed 
and glued to the subfloor, while in more 
elaborate work the pieces are put to- 
gether at the factory on a firm base, and 
laid in sections three or four feet square. 
For her own living room, Mrs. Kersey 
considered that an elaborate parquet 
design would be out of place, and re- 
ted to her architect that evening that 
the pattern she liked best was in 
squares, made up of three 
widths of boards each and set at 
right angles to each other. 



THAT'S 
satisfactory 



A linoleum floor suitable for a sun porch. Above: An unusual floor made 
of common brick and unglazed tile rubbed down and waxed to a fine finish. 



one of the most 
designs there 
is," he said, "especially when 
the squares run down the room 
diagonally. And you can lav it 
by a new method that I've been 
looking into lately. The squares 
are made at the factory and are 
three or four boards wide, ac- 
cording to their size. The 
boards of each square are held 
together by a steel strip under- 
neath, and the squares are 
grooved on all four sides. They 
are not nailed to the subfloor, 
but are held down by a thick 
cement that never gets quite 
dry and that acts as a cushion. 
The bottoms of the squares are 
dipped in the hot cement and, 
when set in position, are se- 
cured to the squares alongside 
by strips of wood driven into 
the grooves. I couldn't suggest 
anything better, especially as 
the wood has the same chemical 
treatment as the one I spoke of 
for your dining room. Did you see any 
floors made of cork?" 

"Yes, and I liked them. That would 
be good for the upstairs hall, wouldn't 
it?" 

" Cork floors? " Bob put in. "What do 
you mean, cork in sheets?" 

"No, in thin blocks. The cork is 
ground up and then compressed. There's 
a lot of gum in cork, you know, and in 
the process it is softened enough to bind 
the cork grains tightly together. 

"But cork is so soft that I should think 
it would wear out," said Bob. 

"No, it's too tough. Compressed cork 
will last almost indefinitely. But about 
the bedrooms. {Continued on pas.c 1G0) 
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Useful Hints for the Radio Fan 

Judging a Loudspeaker's Voice 

How to Make B Batteries Give Longer Service — Checking 
the C Battery — Causes of Lag in Heater Type A.C. Tubes 



A B C's of Radio 

THE beginner in radio may 
be confused by the fact 
that radio circuits seem to 
violate a fundamental rule of 
electricity — that electricity al- 
ways flows in a circle. In radio 
diagrams, he finds current 
flowing through wires that 
appear to lead nowhere. 

The fact is, however, that a 
circuit in a radio receiver, like 
any other electrical circuit, 
must form a complete circle. 
The antenna circuit, for ex- 
ample, is a circle consisting of 
the antenna coil in the re- 
ceiver, the ground wire, the 
antenna wire, and the elec- 
trical capacity between the 
ground and the antenna. In 
the grid circuit, the closed 
circle is the tuning coil and 
the tuning condenser which 
is connected across it. The 
plate circuit is made up of the 
B eliminator or batteries, the 
primary of the transformer, 
the electron flow in the tube, 
and the return by way of the 
filament or cathode wiring 
back to the B eliminator. 



JUDGING the accuracy of musical 
reproduction from a radio loud- 
speaker by ear alone is exceedingly 
difficult even for the trained musi- 
cian. In fact the musician is just as likely 
to make mistakes as is the music lover 
who has had no musical training. 

The mere fact that the music sounds 
pleasing to the ear is no proof that the 
speaker is faithfully putting on the air 
every tone frequency fed into it by the 
radio receiver. A jazz band, for example, 
which is actually producing harsh, strident 
tones in the broadcast studio may be 
toned down by receiver and loudspeaker 
into an approximation of pleasant music. 
But that is not faithful reproduction, and 
if applied to better music, the toning 
down process may be quite unpleasant. 

The human voice affords a much harder 
test of a loudspeaker than does music — 
probably because the human ear is 
trained to know when the human voice 
sounds natural. Listen to the announcer. 
If the voice is resonant without being 
hollow or throaty, and the sibilants come 
through clearly, the reproduction is ex- 
cellent. The words "Popular Science 
Monthly," for example, should not sound 
like "Popular — eye-en — Mon — ly." Do 




Five-prong heater type A. C. tubes such as this 
are the ones that cause delay going into action. 

not be satisfied with mere traces of the 
"S" and "Th" sounds. They should be 
heard almost as clearly as in normal 
speech. 

After hearing the human voice, listen 
to a musical selection containing drums 
and make sure that the drums retain 
their full, resonant boom. 

Balancing B Battery Load 

A SET of 45-volt B batteries, connected 
in series to supply B current to a 
radio receiver, do not all give out at 
approximately the same time. This is 
because the same amount of current is 
not drawn from each battery. The one 
connected to the minus B binding post of 
the receiver, for example, carries the max- 
imum load. It supplies B current to every 
tube in the set including the detector 
tube. The battery next to it supplies 
current to all tubes in the receiver except 
the detector. If there are four 45-volt 
blocks in use, the third usually supplies 
current only to the first-stage audio am- 
plifier tube and the power tube. The 
fourth battery supplies current only to 
the power tube. 




Testing a C battery with a voltmeter — the best 
way to tell whether it has become exhausted. 



In order to equalize the load on the 
batteries so that the maximum service 
can be obtained before a new set is re- 
quired, it is desirable at regular intervals 
to shift the order in which the batteries 
are connected. At least once a month, 
move the battery at the positive end to 
the negative end — of course reconnecting 
the wires supplying the various B voltages 
to the receiver. 

Test the C Battery 

PRACTICALLY no current is drawn 
from the C battery; nevertheless in- 
ternal leakage and corrosion eventually 
will end the life of the battery and the 
voltage will drop off. Dry cell batteries 
used to supply B current to a radio re- 
ceiver indicate their condition in unmis- 
takable terms. As they become exhausted 
the volume decreases and reception be- 
comes noisy. When C batteries become 
exhausted there is no similar indication. 
The set performs as usual. There is, how- 
ever, a great increase in the amount of B 
current drawn. In the case of the 171 A 
power tube the increase is so great that 
the B batteries are rapidly exhausted and 
the life of the tube itself is materially 
shortened. 

Replace all C batteries at least once 
each year unless a voltmeter reading indi- 
cates that they are still delivering the 
proper voltage. 

A. C. Tubes Act Slowly 

WITH a battery-operated set, throw- 
ing the switch that turns on the cur- 
rent results in immediate action. If the 
set is tuned to a station, music or speech 
issues from the loudspeaker in a fraction 
of a second. This is not true of modern 
sets operated by alternating current. 
There is a lapse of anywhere from ten to 
thirty seconds between the throwing of 
the switch and the first sound from the 
loudspeaker. The delay is caused by the 
slow heating of the relatively thick 
cathode element in tubes such as the type 
227 and 224. 

Many attempts have been made to 
decrease the time lag, but an improve- 
ment in this direction is worth while only 
if it can be accomplished without affecting 
the efficiency of the tube and the length 
of its life. 

In any event, decreasing the time lag 
below the present figure is of relatively 
little importance. Most people will not 
object to waiting a fraction of a minute 
for the start of a period of musical or 
other entertainment to which they may 
listen for several hours. 
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OR those who 
w ^ to take up the 
hobov of ship model 
mal.ing, this reproduc- 
tioi. of the famous fish- 
ing schooner Bluenose 
presents a splendid 
sterling point, because 
he rigging is much 
simpler than that of a 
ll-rigged ship, though 
e is as graceful a 
aft as ever sailed. 
The experienced 
odcl maker, too, is 
tlwavs fascinated by 
he shapely fore-and- 
after, although he is 
apt to feel that a trad- 
ing schooner is a bit too 
homely for model re- 
production and that an 
ordinarv yacht is too 
trivial. For him the 
Bluenose should be 
ideal Aloft and alow, 
she is as beautiful as 
anv fore-and-after ever 
was, and speedy enough 
to win an,international 

<-r-.it built for hard usage. 

(see page 114). 
les two pieces of white 
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Todays way 
is the 

HOUDAI LLE way 




lOUDAILLE, by 27 years of demonstration and positive 
performance, has brought about a. universal agreement 
among motorists that shock absorbers MUST be hydraulic 
and MUST act in both directions — down and up. 

This is today's way — OUR way — pioneered, developed and 
demonstrated by Houdaille. 

Exclusive features perfected through our quarter of a 
century experience are: 

1. Double or balanced piston. 

2. Reserve reservoir. 

3. Patented air vents and replenishing valve. 

4. Single external adjustment. 

The comfort that Houdaille has taught motordom to de- 
mand, can be enjoyed only with the original and genuine 
Houdaille Hydraulic Double Acting Shock Absorber. 

Your dealer can supply Houdailles at the new low prices. 

Houde Engineering Corporation, Buffalo, N. Y. 

DIVISION OF HOUDAILLE- HERSHEY CORPORATION 



HOUDAILLE 



hydraulic 
double-actinq SHOCK ABSORBERS 




Standard equipment on Lincoln, Pierce- Arrow, 
Jordan, Ford, Stearns-Knight, Nash Advanced 
Six, Chrysler Imperial, Studebaker President 
Graham-Paige and many European cars. 




New low prices $40, $50, $75 
and $100 plus installation. 
Slightly higher west of the 
Rockies and in Canada. 
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Gus gave the bully, off balance, a 
push, and he landed with a thud 
that took all the fight out of him. 



By 



rs in 

Driving with Bad Eyes 



MARTIN BUNN 



J 



"OE," growled Gus Wilson to his 
partner, Joe Clark, as the two 
clattered down the road in their 
old service car, "I'm about fed 
up on this auto business. For 
two pins I'd sell vou mv share in the 
Model Garage!" 

"G'wan!" Joe scoffed, grinning. 
"You're fed up on 'hot dogs' — not autos. 
I told vou three was too manv. " 

"Maybe so," Gus agreed. "I do feel 
as though they're snapping at each 
other." The veteran automobile me- 
chanic relapsed into a gloomy silence as 
the car sloshed on through the rain. 
They were rounding a curve, when the 
headlights revealed two cars jammed 
together at the side of the road. 

"Speaking of fights," Joe whispered 
as Gus stopped the car, "looks like 
we're going to see one right now! " 

The owner of one of the cars, a big, 
red-faced chap, appeared to be on the 
point of hitting the under-sized be- 
spectacled driver of the other car. 

"Of course it's your fault!" the big 
fellow yelled angrily. "Anybody that 
wears glasses as thick as yours must be 
half blind anyway. It's a good thing 
you've got 'em on or I'd sock you into 
the middle of next week. I've a good 
mind to do it anyhow!" 

"What's the idea of picking on the 
little guy, you big stiff?" snapped Gus 
grimly as he stepped up to the speaker, 
who was almost a head taller than him- 
self. "I'll bet vou're to blame, at that. " 

"Say! Who asked you to butt in? " 
grated the big fellow. "Somebody's 
going to get a clout for this and it might 
just as well be you!" 

With that, he aimed a furious swing at 
Gus's jaw. The veteran ducked and the 
force of the swing threw the bully off 
his balance, Gus gave him a gentle push 
and he landed on the ground with a 
jarring thud that took all the fight out 
of him. 

"Now let's get the straight of this," 



said Gus, turning to the little chap. 
"How did it happen?" 

"I was coming down Mapes Avenue," 
he explained, nervously dabbing rain- 
drops from the thick lenses of his spec- 
tacles, "and this man was approaching 
the crossing on mv left, so I had the right 
of way. When I saw he wasn't going to 
stop I put on the brakes, but it was too 
late." 

"Kind of near-sighted, aren't you," 
observed Gus as he noted the thick lenses 
with their deeply concaved inner surfaces. 

"But I'm fully corrected," said the 
little fellow hastilv. 

"He's half blind, I tell you," argued 




To a driver with ' 
that are directly 



tunnel vision," only objects 
in front are clearly visible. 



Ask Gus — He Knows 
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[AN learning to drive a car goes 
through four stages. First there's 
-the nervous stage, when he has to 
think which foot to move when he 
wants to put on the hrakc. Then conies 
the self-confident stage. He's mastered 
the mechanics of driving but he's still 
careful. It isn't long before he gets in- 
to the over-confident stage. He thinks 
he's hot stuff when it comes to handling 
a car. He isn't happy unless he's show- 
ing how fast he can get away in traffic, 
busting the speed laws, cutting in front 
of the other fellow, or doing some other 
fool stunt. By and by. if he survives the 
smashes, he gets to the stage where he 
realizes that an automobile is a con- 
veyance to get him from place to place 
and not a piece of circus apparatus! 



the bullv, who, by this time, had crawled 
painfully to his feet and, seeing that Gus 
had no intention of renewing hostilities, 
wanted to uphold his end of the argu- 
ment. 

"How* about your own eyes?" Gus 
asked. "Why didn't you see this man's 
car approaching the intersection? There's 
no signboards or anything in the way. " 

" Mv eves are perfect and I can prove 
it." 

"All right, prove it then," snapped 
Gus. "Stand right where you are and 
describe the radiator ornament on my 
car. " 

The big fellow laughed sneeringly. 

" What are you trying to do, kid me? " 
he growled, staring intently at the metal 
object. "That's no test. It's just one 
of those metal bulldogs. One of the 
front legs is busted off. " 

Gus, who was standing in front of the 
big chap but slightly to one side of his 
direct line of vision, did a peculiar thing 
while the big fellow was gazing at the 
radiator ornament. He crouched into a 
pugilistic attitude and started a swing 
that would have landed square on the 
point of the jaw if he had not stopped it 
a foot short of the mark. 

Joe and .the other accident victim 
gasped in amazement, for the big fellow 
seemed totally unaware of Gus's threat- 
ening move. 

1 GUESS that settles it, " Gus growled 
at him as the big man finished de- 
scribing the bulldog. "If you'll take my 
advice, you won't ever try to drive 
again. You have what is called 'tunnel 
vision'. You only see what is directly 
in front of your eyes — no side vision at 
all. A normal man can see a moving 
object that's almost ninety degrees off 
to one side. You didn't see my fist 
move toward your jaw just then, and 
the chances are you never saw this 
fellow's car at all until it was right in 
front of you. " 

"I passed the license examination," 
said the big fellow uneasily. "That 
gives me the right to drive, doesn't it? 
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A. A. HOWARD 

President, HOWARD RADIO CO. Say si 

"Because we are proud of the performance of 
Howard receiving sets we call their purchasers 9 
attention to the vital importance of their vacuum 
tubes. We urgently advise that RCA Itadiotrons 
be used in them throughout, for initial equipment 
and for replacement. In this way the finest re- 
ception is obtained." 



Loot for this mark 
on every Radhtm 




RCA Radiotrons are recognized as standard by the leading makers of fine 
radio instruments. But it is unwise to use new tubes with old ones. Repeated 
tests have proved that you will get better results if you completely re-equip 
your set with RCA Radiotrons once a year at least. By putting fresh tubes in 
every socket you are assured of balanced reception. 

■tC/% RADIOTRON 

RADIOTRON DIVISION 
Radio-victor Corporation op America new york Chicago Atlanta Dallas ban francisco 

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pace 8. 
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Can't I get glasses to fix the trouble? " 

"Sorry, big boy," said Gus sympa- 
thetically. "People with tunnel vision 
are scarce. There's no cure and no way 
to correct it w-ith glasses. I heard of a 
fire engine driver who had it without 
realizing it. He managed to drive the 
engine for several years, and then he got 
into a bad smash and the investigation 
showed his eyes were to blame. " 

"That's a new one on me," the big 
fellow muttered. " Still, it would account 
for most of the accidents I've had. It's 
cost me plenty of jack fixing up other 
people's cars after I busted into 'em. 
Can't even get insurance any more. 
Guess I'd better get me a chauffeur be- 
fore I land under the daisies!" 

"And if I were you," Gus grinned, 
"I'd make durn sure that that chauffeur 
doesn't have the same trouble. " 

Both of the men's cars were so badly 
smashed that they had to be towed in. 

"How about the little fellow?" Joe 
asked as they rattled down the road with 
the first car on the end of the wrecker's 
crane. "Should a man be allowed to drive 



a car who is as nearsighted as he is?" 

"Sure," replied Gus, "if he's got 
enough common sense to know his own 
limitations. In the daytime, with his 
glasses on, he can see just about as well 
as anybody. At night, especially when it's 
raining, he won't be quite sure of what he 
sees through the rain-covered windshield. 
He's liable to mistake a post for a man or 
a man for a post, but if he drives so care- 
fully that it doesn't matter whether it 
turns out to be a post or a man, he won't 
get into trouble. 

"Farsighted people," Gus continued, 
"unless they are unusually farsighted, 
don't even need to wear glasses when they 
drive. Color-blind people can drive safely 
enough, but they're up against it when it 
comes to traffic lights. I know one man 
who doped out which light was above the 
other and went by position instead of 
color. Once, late at night, he was travel- 
ing through a strange town, and as he 
came to the main crossing, he saw a light 
where he thought the red ought to be, so 
he stopped. When the lights changed he 
started forward and went smack into a 



car crossing in front of him. In that town 
they had the red light where the green 
ought to be! " 



U. S. Makes Ninety Percent 
of World's Automobiles 

TNTERESTING statistics relating to 
A the manufacture and distribution of 
automobiles were recently made public 
by the United States Department of 
Commerce, Washington, D. C. Of the 
32,028,500 automobiles in use in the 
world, 28,551,500, or more than ninety 
percent, it is stated, were produced by 
American manufacturers. Approximately 
one half of the 6,336,843 machines in 
foreign countries are of American make. 

There is, according to these figures, one 
automobile for every sixty-one persons 
in the world, an average accounted for 
by the high ratio in the United States of 
one automobile for every 4.87 persons. 
The lowest per capita registration is in 
Arabia, one state (Asir) having 75,000 
persons to each automobile. 



Craft Work with Newspapers 

An Adaptable Material Used in Making Boats, Cameras, Vases, and Other Articles 




Hull constructed by pasting many layers of newspaper on 
framework of thin wood strips built to the shape required. 



W V THEN used in conjunction with a 
\\/ boiled starch paste, newspaper 
becomes an ideal material for 
many construction purposes. From it the 
writer has made numerous articles, in- 
cluding the astronomical camera and 
boat illustrated. 

First a framework is constructed, pref- 
erably of wood, having slats that are 
placed fairly close together. The spacing 
of the slats depends, of course, on the 
desired final strength. 

Next prepare a generous quantity of 
boiled starch paste. Take sufficient wa- 
ter for the amount of paste required and 



# 



heat to boiling. While this is 
heating, mix common starch in 
a small quantity of cold water 
until it is perfectly smooth and 
of the consistency of heavy 
cream. When the water is 
boiling violently, remove it 
from the fire and stir rapidly 
while pouring the starch mix- 
ture into it. Keep on adding 
the starch until the paste is 
about the consistency of 
molasses. Use a good and rea- 
sonably stiff brush for apply- 
ing the paste, and coat the wood frame 
first; then coat the paper with paste on 
both sides and apply it to the frame. If 
the paste is of the correct consistency, 
the paper will absorb it and appear 
quite wet. 

Layer after layer of paper is applied in 
this manner until from six to twenty or 
more layers have been used, according to 
the required strength. The paper should 
be forced into complete contact with the 
preceding layer with the paste brush. 
Apply pieces of all shapes and sizes, torn 
to shape rather than cut, as the ragged 
edges are less liable to form ridges on the 
finished surface. 

As the glue dries it will cause 
^^^^^ the paper to contract and the 
finished article will be found to 
be very smooth and almost as 
hard as vulcanized fiber. In 
spite of its smoothness and hard- 
ness, it will not be brittle and 
therefore will not break easily. 
The covering can be sand- 
papered and even filed to re- 
move any inequalities in the 
surface. Any desired finish can 
be used. — Warren N. Crane. 




This astronomical cam- 
era was covered by 
using newspaper strips. 



Strips of newspaper were wound around 
a wide-mouthed bottle in making this very 
artistic and practically unbreakable vase. 

TVTEWSPAPER can be used for con- 
1 1 verting a bottle into a useful and 
artistic looking vase. Obtain a wide- 
mouthed glass bottle similar to those in 
which olives are sold. Prepare the neces- 
sary strips of paper and soak them in 1 oz. 
of liquid glue diluted with 16 oz. of water. 

Wind the paper around the bottle, 
layer upon layer. By putting more paper 
in one place than in another, the curved 
shape can be obtained. After the vase is 
of the desired form, it should be brushed 
thoroughly with the glue solution and 
allowed to dry. 

The vase is then ready for the decora- 
tions, which can be applied in the form of 
enamel or lacquer. The one shown was 
enameled yellow with red and green 
stripes. — Arthur Scriven. 
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$aid Mis* Plebian Pine 



TO 



Miss Brazilian Mahogany 



"... it is true, madamoiselle, that you are a rare and therefore costly 
piece of wood. But for all your social position, I too have whittled 
a niche for myself in the hobbyist's hall of fame. For there is more 
beauty in a bottle of Johnson's Wood Dye than many of your aristo- 
crats ever dreamed of." 

A fanciful monolog, but true as tomorrow! 

Craftsmen the world over who know their woods and finishes con- 
sider Johnson's Wood Dye much as a stage beauty considers her 
cosmetics. They would as soon neglect the finish of their handi- 
work as said beauty would neglect her complexion. 

The true, clear color of Johnson's Wood Dye, penetrating deep into 
the grain, gives to the plainest pine, as well as to the finest mahog- 
any, a subtle richness which every craftsman recognizes and appre- 
ciates. No muddy, pigmented scum; just pure, transparent Dye. It 
is this dependability and certain effect of Johnson's Wood Dye 
which has led many of the more common woods out of obscurity and 
the doom of paint or lacquer. 

Write for our professional wood-finishing manual. It won't cost 
you a cent and you're almost certain to learn something new. Mail 
the coupon. 

*♦ <♦ JOHNSON & SON, RACINE, WISCONSIN 

"The Interior Finishing Authorities" 



JOHNSON'S 
WOOD DYE 



♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

S. C. JOHNSON & SON, Dept. (PS 11) Racine, Wisconsin 

Gentlemen: Please send me without charge a copy of your professional wood 
finishing manual. 

Name 

Street 

City State 



Col 
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Kinks That Solve Auto Problems 




Tying a fence rail or plank in 
front of the rear wheels helps to 
get the car out of a bad mudhole. 



How to Help the Car Climb Out of a Mudhole — New 
Ways to Do Simple Repair Jobs — Oiling Piston Rings 



AN EMERGENCY r me thod for 
f\ getting a car out of a mudhole 
/-% when both rear wheels have bogged 
-L- -*-down so deep that they no longer 
have traction is to place a plank or a 
fence rail in front of the rear wheels and 
tie it loosely to the spokes. When the 
car is driven ahead it will climb up on 
the plank and pass over it. The 
plank then can be untied and moved 
to a new position in front of the rear 
wheels. Repeating this procedure 
as many times as necessary will get 
the car out of the mudhole and back 
on solid ground again. 

Oiling New Piston Rings 

WHEN the motor is started after 
new rings have been fitted, 
extra lubrication should be applied 
to the rings during the first few 
minutes. Unfortunately, it is just 
at this time that oil from the regular 
lubricating system is very scant. A 
remedy is to plug one end of the 
piston pin with grease before the connect- 
ing rod is bolted to the crank shaft. The 
hole in the piston pin is then filled with 
cylinder oil and the other end plugged 
with grease. 

As soon as the motor is started the heat 
melts the grease and allows the oil to run 



Each month POPULAR SCIENCE 

Monthly awards a prize of $10, in addi- 

tion to regular space rates, for the 
best idea sent in for motorists. This 
month's prize goes to Roger Meyer, of 
Fond du Lac. Wis., for his suggestion 
lor oiling new piston rings, shown in 
Figure 1. Other contributions published 
are paid for at the usual space rates. 



SCREWS CALKED 
AND FILED 
FLUSH 





CRACK IN 
WATER JACKET 



OVERLAPPING 
SCREWS 



Fig. 1. Plugging piston pin 
with grease provides lubrica- 
tion when motor is started. 



Fig. 3. How a small crack 
in the water jacket can be 
closed by a series of screws. 



JEWELED LIGHT 
INDICATOR; 



AMM 



INSTRUMENT 
BOARD 



CARBURETOR 




CHOKE 
WIRE 



STOP-LIGHT SWITCH 



Fig. 2. Installation of a dashboard indi- 
cator that flashes when choke is left out. 



out where it will properly lubricate the 
piston rings during the critical period. 

A Choke Indicator 

FOR those who forget to open the 
choke after the motor has become 
warm, the indicator illustrated in Figure 
2 serves as a reminder. An ordinary stop- 
light switch arm is attached by a wire to 
the choke lever on the carburetor in such 
a way that when the choke rod is pulled 
out the switch is thrown over to the "on" 
position. 

This closes the circuit to the jeweled 
light indicator, fastened on the dashboard. 
The glowing jewel will indicate that the 
choke is out. 

Mending Water Jacket 

TTUGURE 3 shows an ingenious way to 
J? close a crack in the water jacket of an 
automobile cylinder block. A hole drilled 
at the end of the crack is tapped and a 



tight-fitting screw is screwed into it. 
The screw should be cut off flush with the 
cylinder jacket and another hole drilled 
so that it cuts through the crack and 
partly through the first screw. This hole 
is tapped, a screw run into it, and the 
same process continued until the entire 
crack is plugged by the screws. Smear 
the threads of the screws with a 
good grade of iron cement before 
screwing them into the holes. 

Repairing Seat Cushions 

Y FOLLOWING the method in 
Figure 4 it is possible to sew a 
rip in a seat cushion in such a way 
that the stitches are invisible, and 
without taking the cushion apart. If 
the rip has been caused by a broken 
holding wire this should first be re- 
paired, as indicated. Then the rip 
should be sewed back and forth, over 
and under, leaving the stitches loose. 
After the sewing is completed the 
stitching can be pulled up tight, be- 
ginning at one end. This will close the 
seam so that the stitches will be hidden. 

THREAD TAKEN BACK AND FORTH 

(OVER AND UNDER) AND AFTERWARDS 

DRAWN UPTIGHT 



B 




TAPE COVERING 

Fig. 4. Ingenious method of mending a rip 
in a seat cushion so that stitches are invisible. 
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♦ ♦ ♦ 



♦ ♦ ♦ 



Specialists made it 
Engineers tested it 
Instruments proved it ♦ ♦ 

and motorists say, 

w Yes— the New Mobiloil 

does last longer" 



A year ago, our engineers said: "Our tests prove 
that grade for grade, the New Mobiloil stands 
up better and lasts longer in comparison with 
other good oils." 

Last summer we sent investigators to ask this 
one question of motorists: "What have you 
noticed about the actual performance of the 
New Mobiloil in your engine?" 

"The New Mobiloil lasts longer," was their 
answer. 

What does it mean — this ability of the New 
Mobiloil to outlast other oils? 

Its meaning has more significance than any 



other single fact about an oil. For, in com- 
paring oils of similar "body," engineers have 
proved that the oil which lasts longest, also 
lubricates best. 

There is a Mobiloil dealer near you with the 
grade of the New Mobiloil especially refined for 
your particular type of engine. His Mobiloil 
Chart will tell you which grade will most effec- 
tively help you keep the first-year feel in your 
engine for at least 30,000 miles. 

VACUUM OIL COMPANY 

Makers of high quality lubricants for all types of machinery 



the New 




Mobiloil 

Keeps the first-year feel in your engine 



Cop 
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Mastering the Use 
of a Circular Saw 

Groove Cutting and Joint Making as 
Embodied in a Chippendale Mirror 

By WILLIAM W. KLENKE 



The saw blade is mounted so that the 
top teeth point toward the operator. 



"TOW that small woodwork- 
ing machinery is being in- 
: ^ troduced so generally in 
J- 1 well-equipped home work- 
shops, the amateur cabinetmaker 
needs to know above all else how to 
use a circular saw expertly. 

The motor-driven saw is the 
greatest aid a woodworker has. 
Skillfully handled, it will perform 
wonders in cutting up stock quickly 
and accurately, in making joints of 
many different varieties, and in 
doing with ease and speed the pre- 
liminary operations which are most 
common in building furniture and 
most tedious to do by hand. 

As an object lesson in the use of 
the small circular saw, I have 
chosen a Chippendale mirror. Aside 
from the handwork needed in 
assembling and finishing, the frame 
of this graceful piece can be made 
almost entirely with the saw and 
its attachments. The operations 
are simple and the finished product is use- 
ful; so, in making the mirror, not only 



•A- CKlPPrL-N DALE. • M 1 PJ£0£ 

•W I LL1 AM 'W'KLL N KL- 





I SQUARES 



Half-patterns of the curved outlines can be made by plotting 
them on heavy wrapping paper ruled with 1-inch squares. 



The Chippendale mirror as drawn in pencil 
by Mr. Klenke. who is the author of Art 
and Education in Wood Turning, and a 
manual training teacher of wide experience. 



will a good-looking 
piece of work result, 
but excellent practice 
will be given in ma- 
chine sawing. 

As to stock, mahog- 
any and maple are two ap- 
propriate woods to use. Ex- 
treme care should be tak- 
en in selecting the pieces 
for the top and bottom to 
see that the grain forms an 
attractive figure. 

Step No. 1 — M aking 
the Patterns. From the 
working drawing, lay out 
full size squares on heavy 
paper, such as wrapping 
paper or cardboard; then 
plot the curves. Cut these 
patterns out in template 
form. It will be necessary 
to make only half pat- 
terns of the top and 
bottom, as the half can be 
used for both sides. For 



the top and bottom it is best to 
use five-ply laminated stock to 
avoid splitting. 

Step No. 2— The Frame. Al- 
though the design as it is given for 
the molding is a good one to follow, 
you can substitute any suitable 
stock picture molding of about the 
same size. 

Circular saws are made in three 
different types — rip, crosscut, and 
combination or miter. The rip saw 
is used to cut with the grain. The 
teeth are rather large and, as with 
a hand saw, are filed at right angles 




By tilting the table at 45 de- 
grees and placing the molding 
on its edge, miters may be cut. 



to the blade. The cut is like that made 
with a chisel. The crosscut saw has much 
smaller teeth and, as with a hand saw, 
the teeth are filed at an angle. This saw 
is used on all general work except ripping. 
Both of these saws are set to give clear- 
ance. The combination or miter saw, as 
the name implies, is made up of both 
crosscut and rip teeth and is usually 
hollow ground, requiring no setting. The 
cut made with a good sharp blade of this 
type will be very smooth, oftentimes good 
enough for a joint without planing. 

If you purchase only one blade, the 
best advice is to buy a combination saw. 
There is one disadvantage, however, in 
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C & L 158 

This blow-torch is especially made and priced for the 
man who likes to do odd jobs around the house, or to 
tinker with mechanical things. It will last a lifetime 
if it is not abused. The usual retail price is about five 
dollars. Most hardware, electrical and automobile ac- 
cessory stores have it — or can get it for you quickly. 
Look for the gold-banded, red handle. 



I 



S THE 



FEELING FOR 
FINE TOOLS 
IN YOUR 
BLOOD? • 



DO YOU get a real kick when 
you pick up a good tool? One 
that makes working a pleasure? 
That makes you want to stick at 
the job? Well, be set to feel 
that way when you take up a 
Clayton & Lambert blow-torch. 

In a Clayton & Lambert you buy all 
the exactness and pride that can be 
put into a blow-torch. You get mate- 
rials that have proved their value by 
use. You obtain the result of 40 years' 
experiment and invention — exclusive 
Clayton & Lambert improvements. In 
construction and mechanism, Clayton 
& Lamberts are made with an eye for 
long, efficient service. 

For instance — the vaporizing cham- 
ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 





C&L32 



This is one rf the most popular blow- 
torches we have ever mwle. It is more 
expensive than the 158 because it is made 
for much harder use. It is designed for 
the man who uses a blow-torch in his daily 
business and demands not only excellent 
performance but rutted ability to stand 
rough handling. 32 contains the most 
advanced, patented C & L blow-torch 
improvements. 



on your fuel bills. All fittings are built into the 
tank by a patented method that prevents their 
falling in or coming out. There's absolutely no 
danger of an explosion with a Clayton & Lambert 
torch. Even the most delicate part 
— the gas orifice — is fool-proof. 
In the No. 158 the orifice has a 
guard. The slightly higher priced 
No. 32 has a patented control valve 
so that you'll never ruin the torch 
by a careless twist of your wrist. 
And when you close the valve 
you automatically clean out the 
carbon. 

The next time you're in a hard- 
ware or electrical store look for 
the blow-torch with a gold- 
banded, red handle. Be sure of 
the handle — it marks a Clayton & 
Lambert. Then you're getting the 
largest selling torch in the world. 



Clayton & Lambert 

Manufacturing Company, Detroit, Mich. 

© This seal on an advertisement in POPULAR SCIENCE MON 1 IlL Y signifies the approval of the INSTITUTE OF STANDARDS. See page 8 
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to be cleaned up with a file and sand- 
paper. If you have done the sawing care- 
fully, there will be very little sanding to 
do. 

Step No. 8 — Assembly of Scrolls. First, 
put plenty of glue in the groove and on 
the edges to be glued; then, force the vari- 
ous parts together. Be careful to wipe 
away all of the excess glue after the parts 
are assembled. 

5/e/> No. 9— Cleaning Up the Work. If 
there is any excess glue on the work, re- 
move it with a sharp chisel. Sandpaper 



Common method of cutting miters with the 
cut off fence at 45 degrees and the table level. 




MOLDIN 
END OF SPUN: 
FACED OFF 



MITER JOINT 
WITH GROOVE 
FOR SPLINES 




The grooves for the head and bottom pieces are 
cut after the frame is assembled and cleaned. 



using this type of blade: it often binds 
and will need frequent pointing up with 
a file. 

^ For this work we shall use the combina- 
tion or miter saw. Set the cutting-off 
fence so as to make a 45° cut. To do this, 
make a trial cut on two scrap pieces of 
wood and place them together; if they 
test square, the cut is at exactly forty-five 
degrees. With a slow stroke make all the 
miter cuts. Next, cut the grooves for the 
splines by lowering the blade to about ]/% 
incb high and holding the miter fiat on 
the table. As a guide for this operation, 
use the ripping fence. The upper sketch 
on this page should be consulted for 
the form and application of the spline. 

Step No. 3 — Assembly of Frame. Glue 
temporary ears (triangular blocks of 
wood) on all the corners, so as to have 
something on which to get a grip when 
clamping up the frame. By temporary 
ears in cabinetwork, we mean pieces of 
soft wood that are cut so that the grain in 
them runs the long way and are glued in 
place. The ears should have two angles 
of 45° each and one of 90° as shown in the 
sketch. 

Allow the glue at least four or five 
hours to set. Next, assemble the entire 
frame, using plenty of the best glue. Test 
the corners to be sure that they are square 
and that there is no twist to the frame. 
Be certain that the grain in the splines 
runs the short way, as shown; this adds 
much to the strength of the frame. Make 
the splines a little wide at first and cut 
them to shape after the glue has hardened. 

Step No. 4 — Cleaning up the Frame. By 
means of the sanding disk, clean up the 
corners, especially where the ears were 
fastened and where the splines projected. 

Step No. 5 — Cutting the Grooves. Cut 
the groove on the top and bottom edges 
and part way on both sides so as to receive 
the head and bottom pieces. 

Step No. 6 — Cutting Out the Curved De- 
signs. With the template, transfer your 
curved design to the wood. Next, cut 
just outside the lines with a jig or band 
saw. If you are working with a small 
machine, it will be necessary to place the 
design on both sides of the wood, so as to- 
be able to work from both sides. 

Step No. 7 — Truing up the Edges. Use 
a drum sander on all of the curved edges 
possible; the inaccessible curves will have 




EARS GLUED AT THE '4 CORNERS" 

USE 4- HAND SCREWS AND GLUE ALL 
OF THE FRAME AT ONE TIME 



PORTION 
OF SCROLL 



\ PLATE MIRROR 




'A LAMINATED BACK 
SCREWED ON- 

The spline joint, the "ears'* used to facilitate 
clamping, and a cross section of the frame. 

all of the parts thoroughly first with No. 
0, then with No. 00 sandpaper. Round 
off all of the edges slightly. 

Step No. 10 — Finishing. For mahogany: 
Apply either a mahogany water stain 
powder or a prepared dye or wood stain of 



first-class quality. Brush on a very thin 
coat of white shellac. When it is dry, 
sand with No. 00 sandpaper. In order to 
fill the grain in the wood, a paste wood 
filler must be applied. Shellacking is the 
next process. Apply three thin coats of 
shellac. After the first and second are 
dry, rub each with No. 00 sandpaper, but 
for the last coat use a mixture of pow- 
dered pumice stone and crude or machine 
oil. If you have a spraying outfit avail- 
able, spray on a clear lacquer instead of 
the application of shellac. 

For an antique finish on maple : There are 
two methods that I believe are outstand- 
ing. One is quite similar to the method 
stated above for mahogany except that an 
amber stain is used. Since maple is a close- 
grained wood, no filler need be applied; 
the shellac will fill any small pores that 
may be present. The other method is to 
use an oil walnut stain, and after it dries 
rub the high-lights almost through to the 
bare wood with No. 00 sandpaper in order 
to give the effect of a worn surface. The 
finish then is applied as in the other cases. 

This article is the fourth of a series in 
which Mr. Klenke, through the cour- 
tesy of various manufacturers, demon- 
strates the use of many new home 
workshop machines of both combina- 
tion and individual types. 



Making a Bench Drill from a Bottle Capper 



THIS bench drill was made 
from a substantial bottle- 
capping machine costing 
about three dollars and an or- 
dinary hand drill. The cap- 
per has a J^-in. rod, is 20 in. 
high, and stands on a 4 by 6 
in. base. 

To make a drill like this, 
remove the head of the cap- 
per, leaving the headless 
screw in the rack. Cut off the 
handle of the hand drill 
where it joins the rod, and 
drill and tap the rod to fit the 
headless screw. Be sure the 
threads run at least l A in. 
into the metal. 

Place a metal washer be- 
tween the rod of the drill and 
the rack of the capper and file 




A hand drill is put in 
place of the cap holder 
on the bottle capper. 



it thinner until the handle of 
the drill rests in a convenient 
position. For a right-handed 
person the handle of the drill 
wheel should be on the right, 
and the lever handle on the 
left, so remove the lever han- 
dle and clamp and reverse 
them. 

Most stands will allow the 
lowest part of the drill chuck 
to be changed from 4J3 to 7 J$ 
in. above the base by adjust- 
ing the clamp. The rack and 
pinion move the chuck an 
additional distance of in. 

A small motor can be 
mounted on the part just 
above the rack and belted to 
the rim of the large gear 
wheel. — N. C. Pierce. 



Co 
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How to Use Your Hand Saws 



Told by the Makers of "The Saw Most Carpenters Use" 



FOR better work, you need Disston Hand Saws, 
made with Disston skill from Disston Steel : the 
world's great cutting steel, produced only by Disston 
in Disston's own steel furnaces. 
The new Disston Hand Saws are finer now than ever 
l>efore — improved in every feature. Lighter blades, 
for easier cutting; narrower blades save user's 



strength; true-taper ground, faster cutting; thin, yet 
stiff ; true running; new weatherproof-finish handles; 
better balanced. They will run with less set, cut 
faster, cut easier and stay sharp longer, than any 
other hand saws ever made. 

Ask for Disston ! Not only hand saws, but every other 
type of saws for bench or machine work. 



© 




Files for the Metal " orker 

Every kind, size and style i)isston 8-inch 
Mill File, bastard cut, is -ne for sharpening 
Axes, lawn mowers, garden tools, and general 
work in the home and shop. Excellent for 
finishing metal surfaces. 45 cents each. 




Hints on Using a Hack Saw 

For cutting pipes, bolts, nails, curtain rods. 
«tc Strain blade tight. Cut on forward 
stroke. Disston No. 86 'j Hack Saw Frame 
takes 8" to 14* blades. *«.10. Blades, 
8", 55c doz.; 10", 05c doz.; 12", 75c doz. 




For Finishing Wood Surfaces 

Tor giving a fine finish to your work, remov- 
ing paint, etc., use a Disston Acme Cabinet 
Jicraper, made of Disston Saw Steel. Made 
in all needed sizes, and wide and 

5" and <i" long being standard. 30c and up. 





USE the right type of saw for the work: a Disston cross-cut 
saw for cutting across the grain of the wood, and a rip 
saw for cut ting with the grain. The teet h arc shaped differently, 
and work differently. For all-around work, use 
a cross-cut saw with 8 points to the inch, and 
a rip saw with SYl points to the inch. 

Keep your saws sharp and set properly. To 
start the cut, rest hlade on waste side of line, 
support side of hlade with left thumb, and 
draw saw toward you a few times until a slight 
groove is formed; then cut straight. 

In cross-cutting, it is best to maintain an angle 
of 4.5 between edge of saw and face of work. 
Stand so saw, arm and shoulder are in line with 
cut. In ripping, keep angle of 00° between saw 
and work. (See illustrations). 

Take long, easy strokes. Don't twist or force 
blade in the cut. liaise work high enough to 
keep blade from striking floor. Remember 
that a Disston saw is a fine tool: do not 
throw it around. Keep your saw oiled and 
hung up when not in use. 

Good hardware merchants everywhere sell 
Disston Saws. "The Disston Saw, Tool and Fil< 



Teeth o f cross-cut 
sate and proper 
sawing angle 




Teeth of rip saw 
and proper sawing 
angle 

Hook," sent 



free, tells vou how to use them most efficiently. Write to us for it. 

DISSTON 

Makers of "THE SAW MOST CARPENTERS USE". 




"TkeSawMostCarpc liters Use" 

The two handiest saws for the home work- 
shop are the 26-inch 8-point for cross-cutting, 
and the 26-inch 53^-point for ripping. You 
will need these on almost every job. The 
popular "D-8" Lightweights cost $3.45. 




Handiest of All Small Saws 

The Back Saw, with fine teeth and stiff back, 
enables you to do smooth, accurate cutting 01 
imtrcs, grooves, etc., for making furniture, 
picture frames, etc. Disston No. 4, 12" size, 
3" under back, It-point, costs $3.00. 




On Your Power Saw Outfit 



With a Disston Circular Paw you can do 
better work. Disston Steel and Temper make 
a saw cut easier and stay sharp longer. Theic 
is a Disston Saw— cross-cut, rip or combina- 
tion — for your outfit. Made in all sizes. 



Every saw user will enjoy reading "The Disston Saw, Tool and 
File Book," an illustrated manual on the selection, care, and wm 
of tools. It tells how to file and set saws and contains much other 
helpful information. Sent free. Use the coupon, or write for it. 




Henry Disston & Sons, Inc., Philadelphia 

(In Canada, address Henry Disston & Sons, Ltd., Toronto) 

Please send me "The Disston Saw, Tool and File Book." 



Name anil Address 



© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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« THROUGH THE SKYWAYS 
ON THE HIGHWAYS » AT 
THE BOTTOM OF THE WORLD 





4.1 




A. Tie mighty Graf Zeppelin, ■ 
homeward bound, carried Ever- 
eady Prestone for motor protec- 
tion against Atlantic gales. 

B. Commander Byrd chose Ever- 
eady Prestone to protect his water- 
cooled equipment in Antarctica. 

C. U. S. Army water-cooled planes 
are protected during winter Hying 
and on altitude Sights with Ever- 
eady Prestone. 

D. The V. S. S. "Los Angeles" 
and her smaller sisters By through 
winter skies perfectly secure 
against freezing. Eveready Pres- 
tone protects their motors. 

E. Many thousands of cars, 
busses and trucks now have un- 
failing all-winter protection with 
one supply of Eveready Prestone. 




THE unfailing, harmless protection against 
frozen motors provided by one supply of Ever- 
eady Prestone, has won for this perfect anti- 
freeze the highest endorsement wherever it has 
been used. When giant dirigibles take the air in 
winter weather, when a water-cooled Army plane 
ventures into frigid altitudes, when motors must 
operate in the intense Antarctic cold, Eveready 
Prestone is the first thought for protection. It 
possesses all the properties which the National 
Bureau of Standards has pointed out as essential 
for an anti-freeze. 

Safest, most economical 

The discovery of Eveready Prestone has given 
every motorist the opportunity to discard freez- 



ing worries. One supply of this perfect anti- 
freeze will keep his car in complete safety, all 
winter, no matter how soon it is put in the car or 
how long winter lasts. Its unfailing protection 
makes it unnecessary to buy Eveready Prestone 
more than once — a single investment provides 
certain, harmless, all-season insurance against 
any possibility of a freeze-up. 

Prepare your car 

It is time now to have Eveready Prestone in your 
automobile. Before you add anti-freeze, however, 
be sure your car is ready for winter. Cold-weather 
driving demands free-flowing, winter-grade lubri- 
cants in crankcase, transmission and differential. 
Battery, spark plugs and ignition cables ought to 
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«< EVERYWHERE THAT MOTORS 
OPERATE IN FREEZING TEMPERA- 
TURES YOU WILL FIND THIS 
PERMANENT, TRUSTWORTHY 
PROTECTION »> 




Eveready Prestone re always sold as a pure, 
undiluted product and the can is nealed with 
a special safety cap that protects the pur- 
chaser against the possibility of substitu- 
tion or adulteration. Look for this emu- 





be at their best. The all-important cooling system 
should be in perfect order. Have the radiator and 
water-jacket clean and tight — see that all of last 
summer's collection of scale and rust is flushed 
out. Vibration and jar tend to loosen joints and 
hose connections. Make certain that these and all 
pump parts, gaskets, drain cocks and radiator are 
absolutely free from leaks. Then add water and 
one purchase of Eveready Prestone, and your car 
will be ready for all winter. 

Any garage will render this service at 
small cost 

Your car needs this simple preparation and a 
supply of Eveready Prestone right now. Don't 
put it off until freezing weather forces you to find 



POINTS 

OF SUPERIORITY 



1 Gives complete protection. 

2 Does not boil off. 

3 Positively will not damage cool- 
ing system. 

4 Will not heat up a motor. 

5 Circulates freely at the lowest 
operating temperatures. 

6 Will not affect paint, varnish 
or lacquer finishes. 

7 Non-inflammable. 

8 Odorless. 

9 Economical — one filling lasts 
all winter. 



Thoroughly tested and 
100% approved by the 
American Automobile 
Association. 



EVEREADY 
PRESTONE 

IftAtMMM ■■•■> 

fOR PREPARATION OF THE 

PERFECT ANTI-FREEZE 



protection. This perfect anti-f reeze is not affected 
by warm-weather driving. Eveready Prestone is 
an entirely different anti-f reeze that contains no 
alcohol or glycerine. It is sold in pure, undiluted 
form, and because of its efficient protective qual- 
ities one to two gallons, depending on radiator 
capacity and lowest temperature encountered, is 
enough for most makes of cars. You can buy 
Eveready Prestone at any garage, filling station, 
automotive supply store, or hardware store. See 
about it today. 

NATIONAL CARBON COMPANY, INC. 
General Offices: New York, N. Y. 
Branches: Chicago Kansas City New York 
San Francisco 

Unit of Union Carbide 



LICE 



and Carbon Corporation 
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Hows and Whys of 
Hardening Steel 

Heat Treating Tools to Insure 
Maximum Utility and Durability 

By HENRY SIMON 



NO OPERATION around the shop 
is more important than the heat 
treatment of steel. The process 
determines in a few minutes what 
the work of hours and days shall be 
worth. Though many mechanics look 
upon it as a sort of lottery, hardening, 
when properly carried out, is as certain 
of success as any shop operation, and 
almost anyone can obtain excellent re- 
sults merely by understanding and apply- 
ing a few simple rules. Practice and 
theory must go hand in hand. We must 
be familiar with both. 

Many very good mechanics who have 
no trouble in getting their work hard reg- 
ularly fall short of bringing out anything 
like the possibilities of the steel, simply 
because of failure to appreciate what 
happens in hardening. The two dies of 
Fig. 1 A may both be "file hard." Both 
may be of the same steel, and drawn to 
the same temper. To all appearances, 
they are as much alike as two eggs. Yet 
as shown at B, No. 1 may cut twice as 
many blanks as No. 2 merely because 



Tempering and hardening 
is not a hit or miss process 
but should be carried 
through with extreme care. 
It requires knowledge of 
both theory and practice 
along with a lot of patience. 




> 




Effect of quenching at too high a 
temperature (Fig. 1). Chart showing 
color and grains for various tempera- 
tures. (Fig. 2). Comparing cutting 
tools and pressure or contact tools 
(Fig. 3). Effect of cooling down 
to the right temperature (Fig. 4>. 



E3^ 



No. 2 had been quenched at 50°F. over 
the proper heat at which No. 1 was 
hardened. 

What happens in heating steel for hard- 
ening is shown at A in Fig. 2. The heating 
brings about an internal change in the 
steel, whereby the original soft and fibrous 
grain is transformed into the crystalline 
state. This change takes place within 
only about 20°F. of what is called the 
upper critical range. This range always 
remains exactly the same for the same 
steel. With ordinary carbon tool steel, it 
is around 1350°F. The steel must always 
be quenched at a point somewhat higher 
than that of the highest point on the 
critical range. It is useful to note in pass- 
ing that, as indicated at B, the higher the 
steel is in carbon content, 
the lower is the tempera- 
ture at which it is 
quenched. 

The point above the 
critical range where steel 
first properly hardens is 
where the grain is finest 
and the steel strongest. 
Any further heating, 
though it will somewhat 
increase the hardness, will 
cause so rapid a drop in 
strength that the benefit 
is usually far more than 
offset by the accompany- 
ing condition of greater 
brittleness. Heating the 
steel from 50 to 100°F. 
above the low quenching 
point may be useful in 
giving wear-resisting qual- 
ities to a moving part such 
as the piston / at A in 
Fig. 3, or in a contact or 
pressure member like the 
spacer t, but with cutting 
tools such as those at B, 
heating even 50°F. too 
high is likely to overheat 
the tool and will conse- 
quently lower its value. 

In this connection, Fig. 
4 points out two facts 
about which many me- 
chanics have erroneous 
tempering H£22a ideas. Some believe that 




if steel has been heated too high it is 
merely necessary to allow it to cool to 
the proper temperature before quench- 
ing, as at A. This is a bad mistake for 
although cooling has a slight tendency to 
lessen the danger from cracking, the grain 
of the quenched steel will be that cor- 
responding to the highest temperature to 
which the piece has been raised, as at B. 

The second mistake is to think that 
steel which has been heated to, or 
quenched at, too high a heat can be re- 
stored by tempering. It is true that a 
carefully tempered piece of poorly hard- 
ened steel may still be superior to a poorly 
tempered piece of carefully hardened 
steel; but, as shown at B, tempering can 
never restore the grain of the steel to 
what it should be, and with equal temper- 
ing, piece No. 1 will be greatly superior 
to No. 2. In other words, once steel has 
been heated too high — and that may still 
be a long way from what is ordinarily 
called overheated and still farther away 
from burned — the damage is done, and 
nothing short of annealing can cure it. 

EVEN annealing frequently fails to 
bring the work back to exactly its orig- 
inal condition, because it will always leave 
some deformation which is likely to be 
aggravated by a second heating and 
quenching, as illustrated at C. The big 
question, therefore, is what the proper 
quenching temperature is, and how we 
shall know it when we see it. Books are 
likelv to use a statement to the effect 
that it should be about lJ^OPF. The man 
in the shop will probably tell you "a good 
cherry red." All of this is fine as far as it 
goes; only many of us have no heat 
measuring instrument and feel that it is 
impossible to tell the temperature within 
100°F. from the color, let alone to identify 
it from a verbal description. 

Must the mechanic who has no pyrom- 
eter then put out inferior hardened work? 
By no means. Heat-measuring instru- 
ments are indispensable as an aid in 
modern mass production, in research, and 
for some special purposes, but no instru- 
ment is necessary in hardening the 
ordinary run of tool steel parts in the 
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means accura 

Starrett Tools offer you the same swift, sure results 
that have made them the standard wherever accurate 
work is done. 



For your work — on the job or at home — if you want 
the genuine, ask your dealer for Starrett Tools. 

REQUEST 

CO. 



CATALOG NO. 24"W FREE ON 

THE L. S. STARRETT 

World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes — Standard for Accuracy 

ATHOL, MASS., U. S. A. 



Starrett Com- 
bination Square 
No. 94 




Starrett High 
Speed Hacksaw 
Blades 




- 









f „>.,or,-.;, 
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Starrett Micrometer 
No 224 A A 




3209 
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able rfav// in the heat color. 

With these simple facts 
once clearly grasped and 
always in mind, it becomes 
possible to determine with 
perfect certainty the only 
part of the temperature 
that really interests the 
hardener, namely, the nar- 
row quenching range right 
above the completion of 
the transformation or deca- 
lescence. This may be done 
with a degree of accuracy 
which will surprise those 
who stand firmly on the 
bock truth that the eye can- 
not tell the heat from the color 
within 100°F. It cannot — and 
it need not. 

Let us consider a parallel 
case. Few could tell the length 
of the bar a at A in Fig. 6 
within an inch without meas- 
uring, but anyone can tell the 
difference between bar a and 
bar d within a quarter of an 
inch. It is similar in harden- 
ing. With a little practice, the 
critical change in a piece of 



general shop. Moreover, in any such 
miscellaneous work, nothing can take the 
place of the eye and judgment of the 
hardener, even though it is a fact that the 
most experienced eye cannot tell the ac- 
tual temperature of a piece of steel within 
100°F., while an instrument can get to 
within 10 or 20°F. very easily. 

The explanation of this paradox brings 
us to a closer scrutiny of the critical 
change. While Fig. 2 showed what hap- 
pens to steel in hardening, Fig. 5 illus- 
trates the how and why. In heating the 
steel, the first input of heat is entirely 
used up in raising the temperature, but 
the temperature cannot keep on rising 
forever without some change in the 
steel. It has already been noted that with 
carbon steel, this change occurs at about 
1350°F. With alloy tool steels, the change 
takes place anywhere from 1350 to 
1800°F., depending upon the composition 
of the steel. Now, though this transfor- 
mation always takes place within a rise 
of about 20°F., it requires time and ab- 
sorbs energy. 

WHILE this transformation is taking 
place and more heat is being poured 
into the steel, the steel does not grow 
appreciably hotter. Its temperature may 
even drop slightly, since all of the heat is 
now being used up in bringing about the 
molecular rearrangement. The moment 
the transformation is complete and the 
internal work is completed, the tempera- 
ture of the steel begins to rise again. 
Expressed as a graph such as a heat-re- 
cording instrument would produce, the 
curve is like that of Fig. 5^4, which 
plainly shows that, though the change 
requires an appreciable amount of time, 
it all takes place within a very few de- 
grees. Or, to express the same thing more 
graphically as at B, there will be a dis- 
tinct halt in the temperature rise of the 
steel, and therefore a plainly observ- 



Old 
Bill 

Says~- 




\ GOOD mechanic knows that 
a surface plate is not an 
anvil. 

Look on your notebook as a 
useful tool. It is certain to 
help you later on. 

You will save filing when you 
are shaping to a line if you use 
your magnifying glass, for a 
few thousandths will look like 
a thirty -second of an inch. 

Curved work can oftentimes 
be filed in a drill press with a 
round file held in the chuck 
and run at a medium speed. 

A good job done in a whole 
day is better than half a job 
done in less time. 

A radial drill press can be 
used for grinding bulky work 
where more accuracy is re- 
quired than is possible with a 
portable grinder. Hold a cup 
wheel on a short arbor and run 
the spindle fast while the arm 
is swung back and forth. 

You can't have an accurate 
die without an accurate tem- 
plate. 

A poor blueprint is no ex- 
cuse for poor work. 



tool steel can be clearly recognized as a 
distinct halt in the rise in heat shown by 
a corresponding dwell in the heat color. 

"But," it may be asked, "if the change 
is complete at one certain temperature, 
why should there be the quenching range 
of 100°F.?" This question brings us to 
another point which is the subject of 
considerable argument. While the end of 
the upper critical range marks the earliest 
point at which to quench, it is very neces- 
sary to understand that it is not the point 
at which any particular piece of work can 
be quenched. The reason is that, as it is 
not possible to extract all of the heat 
from the steel at once, it is necessary to 
make a suitable excess heat allowance 
which not only depends on the size of the 
tool or die but on whether it is quenched 
in water (A, Fig. 7) or oil (B). 

INDEED, judging the amount of the 
heat allowance is the most difficult 
part in the heat treatment of tool steel. 
It is more difficult to determine than the 
critical range because it requires judg- 
ment in addition to "eye," and this judg- 
ment is beyond any instrument. Only 
practice can here make perfect. It is 
possible, however, to arrange and shape 
this practice so that a lot of experience 
can be gained in a little time and without 
the usual heavy casualties in the way of 
spoiling expensive parts. 

The heat treatment of long slender 
work often presents serious difficulties, 
owing to the tendency of some pieces to 
warp in quenching. It is difficult to 
lower such light work into the bath with- 
out causing it to be moved sideways in 
the quenching medium. Even a slight 
movement is often enough to spring the 
work. 

In many such cases the trouble can be 
avoided by a very simple expedient. It 
consists in hooking a weight to the end 
of the work to cause it to move straight 
up and down in the bath. There must 
be, of course, some way to attach a wire 
hook or loop at each end of the piece. 
Where there is no other footing, such as 
a tapped hole, into which a pin for hold- 
ing the wire can be screwed, it will be 
necessary to drill a small cross hole at 
one or both ends. The weight, made 
similar in shape to a plumb bob, is also 
provided with a hook, and should be 
several times heavier than the work. 

The work is heated as usual. As it is 
removed from the fire, the weight is 
hooked in and the work quenched. The 
symmetrical streamline form of the 
weight checks the tendency of the work 
to enter the bath in any other way than 
straight down, and thus prevents any 
swinging movement. Provided the heat- 
ing has been even and ordinary care is 
used in lowering the work into the bath 
this will be found in most instances te 
cure the trouble. 

It is of course possible to use the best 
method in the wrong way. If the wire- 
connecting loops are not made straight, 
they may cause the piece to hang out oi 
true; and if a large flat weight is used, 
it may let the work side-slip in the liquid 
and thus become bent. 

In the December issue of POPULAIt 
SCIENCE MONTHLY Mr. Simon will out* 
line a program of practice in the judg-> 
ing of correct heat allowances. 
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HE FIRST Brown &. Sharpe ure to ten- thousandths of an inch. 
Micrometer Caliper was made The preference for Brown &. Sharpe 



in 1867. At that time it was re- 
ceived as an important contribution to 
the science of accurate measurement. 

Since that time constant improvements 
and new models have kept up with the 
demands for closer limits of accuracy. 

Today, the Brown &. Sharpe line of 
micrometers includes a variety of 

models and sizes to fit every re- 13 

quirement. Many of these meas- J 1 



Tools by skilled mechanics the world 
over has been built upon years of 
satisfactory use on every conceivable 
kind of precision work. 

Our new Small Tool Catalog No. 31 
illustrates over 2300 useful tools, in- 
cluding over 400 different microm- 
eters. Ask your hardware dealer for 
a copy or write to us. Address 
Dept. P. S., Brown & Sharpe 
j Mfg. Co., Providence, R. I.,U.S.A. 



"WORLD'S STANDARD OF ACCURACY" 



BROWN a s 
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The Start of a Perfect Day 
is the Finish 
of a Perfect Shave! 

Aqua Velva for 
A fter-Shaving! 

Aqua Velva, made just for after- 
shaving, first gives a pleasant tingle 
that is livening, healthfully stim- 
ulating to the skin. 

And before long you will dis- 
cover how well it cares for tiny 
nicks and cuts .... protects from 
dust and germs, wind and weather 
.... helps, because of its mild 
astringent quality, toward firm- 
ness of skin texture. 

Made by the makers of Wil- 
liams Shaving Soaps, Aqua Velva 
keeps the skin all day as the Wil- 
liams lather leaves it, flexible and 
Fit! 

5-oz. bottle 50 cents at all dealers. 
Or a Free Trial Size by addressing: 
Dept PS49, The J. B. Williams Co.. 
Glastonbury, Conn.— Montreal, Canada. 




M r * 1 ft ; Ue 




Hammering a Disk into a Vase 

The Magic Process of "Raising" Sheet Metal 
into a Variety of High and Graceful Shapes 

By EDWARD THATCHER 



FOR those who are inter- 
ested in art metal work- 
ing, the raised vase form 
illustrated in Fig. 1 presents 
an ideal problem. 

The dimensions given in the 
article and drawings refer to a 
vase made by the writer. How- 
ever, it is not necessary to fol- 
low this exact form; as a mat- 
ter of fact, it would probably 
be well for those attempting 
their first raised piece to work 
without any special design 
and just attempt to raise the 
form up to the required height. 




Fig. 1. A vase raised by 
Mr. Thatcher from a 
si gle 12-in. copper disk. 




being quenched and thus save 
the labor of cleaning the metal 
by scrubbing itbef ore the ham- 
mering process is continued. 

When very hot metal is 
plunged into acid, the liquid 
is likely to splatter because of 
the formation of steam. In 
using acid, therefore, it is best 
to shield your face and cloth- 
ing with a piece of wall board. 
Keep the acid away from your 
tools also, as acid charged with 
copper is not the best thing for 
hands, tools, or clothing. 

Anneal the disk thoroughly 
before beginning to hammer. 
The stake shown at the bottom 
of Fig. 2 is used at the beginning 
and is not changed until the vase 
has reached a height of 5}£ in. and 
is 8% in. in diameter at the top. 
In metal raising allow the stake to 
support the work as much as possible. 

A large silversmith's hammer is 
necessary for this part of the work, 



Fig. 3. The stake and large silversmith's 
hammer used to raise the sides of the vase. 

The vase illustrated is made from 
a disk of No. 16 gage copper, 12 in. 
in diameter. On this a circle 3 in. in 
diameter for the base is scribed 
(Fig. 7). Mark the center with a 
center punch so that it can be re- 
ferred to later on in the process. 

Annealing has much to do with the 
final success of the work. Each time the 
work has been completely covered by 
hammer blows it must be annealed. 

In annealing, care should be taken to 
heat the stock until red. For heating 
several methods are available. A large 
blow torch may 
be used, or the 
work may be 
heated in a black- 
smith's fire. If 
you work in the 
country, a wood 
fire will serve, or 
the work can be 
placed in an ordi- 
nary heating stove. 

While water can 
be used for the 
quenching, an acid 
pickle is better. 
The pickle will re- 
move the dirt and 
scale from the 
work while it is 



Fig. 2. The lower stake is used to start the vase, 
the upper after the disk has become bowl shaped. 

and, indeed, for the larger part of the 
hammering. The hammer blows are 
struck four in a set, and the last blow is 
allowed to rest on the work. Use the 
hammer to hold the work while the hand 
is shifted to a new position. Ease in ham- 
mering comes when one learns to take 
advantage of the natural rebound of the 
hammer and, by 
simply applying 
enough force on 
the descending 
stroke, allows the 
hammer to hit 
with all its weight. 

As the hammer- 
ing progresses, be 
careful to keep the 
form of the base. 
Do not forget to 
anneal the stock 
frequently, for the 
time spent in this 
way will be saved 
by the easier work- 
ing of the metal. 
After each anneal- 




Fig. 4. Turning in the shoulder with the hammer. 
Note particularly how the vase is held on the stake. 
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"A 45 Minute Job" 

'""TODAY, a battered fender is a common 
A occurrence. A few minutes in an up- 
tO'date service shop will often make it 
as good as new. Almost every garage 
offers this body and fender repa'r service. 

To take care of these mishaps, Stanley 
has designed a complete line of Body 
and Fender Repair Tools to fit every 
place in automobile bodies and fenders. 

Mechanics — if you aren't already equipped 
to render this body and fender service 
here is your opportunity to start a real 
Body and Fender repair department. Our 
new catalog No. 26 shows many new 
tools which have been added to simplify 
your work. Send for an up-to-date copy. 

The Stanley Rule <Sl Level Plant 

New Britain, Conn. 



"The Choice of Most Mechanics" 

STANLEY TOOLS 
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Here's A 
BARGAIN! 



You can have a Cheney NAIL- 
ER, the remarkable nail-holding, 
nail-placing hammer at exactly the 
same price of an ordinary Cheney 
Hammer. 

Every Cheney Curved Claw Hammer 
carries the nail-holder. It is an integral 
part of the hammer. It does not affect the 
"hang." It does not detract from the 
■trength and driving force in the head. 
And this wonderful added convenience 
costs you nothing. 

A Cheney NAILER soon pays for it- 
self in the time and labor saved. You 
will find it one of the handiest tools 
you've ever owned. Try one. Your 
own dealer can supply you. 



The Cheney 
NAILER 




Price 
50 

1 lb. Hammer 
East of the 
Mississippi 




ing rescribe the circle 
for the base and flatten 
out the bottom on a 
hardwood cylinder. 

The second operation 
can be accomplished on 
a stake made from a 
discarded steel shaft as 
shown in Fig. 2. The 
process is to shape the 
bowl and to bring it to 
the right height; this is 
done as shown in Fig. 3. 
Hold the work in such a 
way that it is tilted up 
slightly at the point 
where the hammer is to 
strike. If it is held flat 
on the stake, the blow 




will enlarge the form 
The blows should be 
such that the metal is driven down and in. 

At this point you may find that the 
one side of the vase has become higher 
than the other side. If this is the case, 
scribe a line around it with the surface 
gage and cut off the ex- 
cess metal. 

After the vase has been 
shaped and brought to 
the right height, the 
shoulder can be turned 
in. The stake used in this 
operation is shown in 
Figs. 4 and 5. The work 
is hammered and an- 
nealed as before. The 
hammer blows should 
start at the shoulder line. 
Careful work is necessary 
at the shoulder and neck, 
and a template should 
be used frequently. 

If the vase loses its 
round contour it can be 
squeezed into shape by 
placing it in a woodwork- 
ing vise. The sides should 
now be planished before 
proceeding further. 

The next operation, that of turning 
back the edge, is shown in Fig. 6. It is 
difficult and should therefore be done 
slowly and with the utmost care. If the 
turning back were done quickly, small 
cracks might appear, and these would 
become larger while the final shape was 
being obtained. The stake used (Fig. 6) 
is made from a flat iron bar by filing the 
end so that it is 
smaller than the 
space that it is to 
fit into and of the 
same shape as the 
turned-back edge. 

A small silver- 
smith's hammer is 
needed until you 
get the metal well 
rounded over the 
stake, an operation 
which should be 
done gently. The 
flat planishing ham- 
mer is then used to 
smooth all the sur- 
face and form beau- 
tiful facets on the 
metal. (See "Ham- 
mering Bowls," P. 



Fig. 5. The second operation in 
turning in the graceful shoulder. 




Fig. 6. Using a rounded stake 
and hammer to turn the edge. 




S. M., Sept. '29, p. 92.) 

The work is now ready 
for polishing and buf- 
fing. If desired, an even 
coat of lacquer may be 
applied, as this will stop 
the formation of the cop- 
per oxide and thus pre- 
serve the finish. Care 
should be taken to be 
sure the coat is applied 
evenly over the entire 
surface. 

Though the two meth- 
ods now to be explained 
are not part of the art of 
raising, they will be of 
interest to the metal 
worker. 

Instead of being ham- 
mered from one piece of 
metal, old teakettles were sometimes 
made by bending sheet metal around in 
an inverted lamp-shade shape and joined 
with a brazed dovetail joint (soldered 
with molten brass). Being soldered in 
this way, the metal could 
be hammered over at the 
shoulder and in at the 
bottom. The bottoms of 
the kettles were made by 
soldering a flanged disk to 
the body. Lids were made 
from disks beaten to the 
form of wooden molds. 

Many Chinese vases 
were made in this way. 
In fact, old pieces from 
all over the world seem to 
have been made by using 
this dovetail construc- 
tion. 

Another way to shape 
metal into teapots, vases, 
and similar forms is to 
spin it. This is purely a 
mechanical process and is 
quite different from the 
shaping of metal by rais- 
ing it. A disk of metal is 
placed in a special lathe, where it is held 
against a metal or wooden mold which re- 
volves with the work. A specially con- 
structed steel tool is then held against the 
work and forces it down gradually into 
the form of the mold. The work is re- 
moved frequently and annealed, to allow 
easier working and to prevent the metal 
from cracking or splitting under the 
strain. The surface 
is often marked with 
a hammer to give it 
a hammered effect. 

Many pieces of 
metal work are 
made in this way, 
but neither the 
dovetail construc- 
tion nor the method 
of spinning turns 
out the beautiful 
work that a real 
metal raiser is ac- 
customed to make. 



Fig. 7. Dimensions of disk, half-finished, and 
finished vase; and how the flutes are removed. 



In a forthcoming 
article on art metal 
working, Mr. 
Thatcher will de- 
scribe the process 
of soft soldering. 
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Your Home Shop 

Needs These ATKINS "Silver Steel" Saws! 



WHEN you start a home 
workshop, or buy new 
tools, it will pay you to select 
saws from the ATKINS line — at 
your Hardware Dealer's. 

Only in ATKINS Saws do you 
get the world-famous '"Silver 
Steel," which cuts faster and 
easier, holds its edge longer, and 
actually outlasts two or three 
ordinary saws. 

ATKINS makes a "Perfect Saw 
for Every Purpose." A full line 
of Hand Saws for cross-cutting or 
ripping, headed by "the 400" and 
"the 401" — the favorite saws of 
fine mechanics the world over! 
And for the boy who likes to use 
good tools, there's our popular 
' 'Junior Mechanic Hand Saw ' ! 

Hack Saw Frames with the new 
ATKINS Silver Steel Blue-End 
Blades which have revolutionized 
metal cutting! They cut TWICE 
as fast and last SIX times as long 
as ordinary blades. 

Circular Saws — cross-cut, rip, 
or mitre type — in hundreds of 
sizes, for the small horn.: work- 
shop power outfit, up to the larg- 



ATI* 

SILVER 



ATKINS 

So 401 HAND SAW 

SHIP P OINT^^^^^ 













ATKINS "400" and'*4oi" are world's finest Hand Saws. 
Silver Steel Blades. Perfection Handles— no wrist strain. 



ATKINS 

CIRCULAR 

SAWS; 



All sires of Silver Steel Circular ^^i^yi/ r 
Rip, Cross-Cut or Mitre Saws for fast cutring on power 
outfits. 




ATKINS - 

N0.10 i 

HACK Stilt's 



m 



Nickeled steel adiustahle frame, pistol enp handle; 
Non-Breakable or Silver Steel Blue-End Blade* 



ATK INS 

GROOVER OR 
DADO HEADS 



Using a Dado Head on a power 
outfit is the quickest way to cut smooth grooves of 
to 4" in width. 





ATKINS makesSHver Steel Narrow Band Saws in many 
widths and lengths for home workshop machines. 



WIN 

$ 10 



We pay $10 for best photo of a 
Home Workshop, each month, 
Mark coupon for full details. 



INS 

STEEL 



est lumber mill saw. All arc of 
Silver Steel, to cut faster, stay 
sharp, and last longer. 

Back Saws for fine work in 
cutting mitres, etc. ! Dado Heads 
for power outfits, to 'cut smooth 
grooves speedily! Band Saws in 
narrow widths for scroll sawing! 
Circular metal -cutting saws! 
Machine knives for workshop 
planers! Files with sharp, hard 
teeth that cut faster! Cabinet 
Scrapers of Silver Steel! Saw, Filers 
and Saw Sets! Dozens of other fine 
tools for home craftsmen. 

See the ones you need at your Hardware 
Store. Look for the ATKINS name on the 
blade. It's a sure guide to better value and 
extra service. 



Mr. Happy- 
Man Says: 



'GET THESE 4 FREE BO OKS" 
DADO 



E. C. ATKINS 
&. CO. Est. 1857 






428 S. Illinois Street, 
Indianapolis, Ind. 



Send me Free Booklets "Saw Sense," 
"Saws in the Home," "Dado Heads" 
and "Circular Saws"; also details of Home 
WorLshop Photo Prizes. 



Name 



Address 
My Dealer Is . 
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A New Way to Emboss Leather 



B alance, 
strength, 
stubborn 

resistance 
to wear • • 

These qualities, built into Maytlole 
Hummers ure reasons why they outlast 
two or more ordinary hammers . . . 
stand years of hardest use . . . are 
chosen by experienced carpenters and 
skilled cabinet-makers. 

Heads press-forged from high grade 
tool steel, each end separately tempered. 
I .*<■•• and sides have just the right 
crown and claws will grip and pull the 
smallest brad or largest nail. 

Handles arc straight grained, second 
grow th hickory that has been air dried 
for years, put into the heads "for good". 
Your dealer carries the style and 
weight that fits your grip and swing. 
Write us for a free copy of Pocket Hand- 
book 23 "B'\ 

^ A rOUB HAMMER SINCE^]184J 

Hernial* 

Hammers 

The David Maydole Hammer Ca.NorwlchJtt 



Heavy Linoleum Is 
Used for the Dies — 
The Process Applied 
to a Small Key Case 

By 

F. Clarke Hughes 



BY CARVING simple dies 
from heavy linoleum, it is 
possible to prepare beau- 
tifully embossed leather ar- 
ticles without the tedious work 
of hand-tooling them, which 
was the only process heretofore 
available to amateurs inter- 
ested in craft work. 

An example of this new 
method is the leather key case 
illustrated. It is intended to 
hold either one or two keys, 
for example, a locker and a car key. 
Other larger and more elaborate articles 
can be made in the same way at trifling 
cost compared to the value of correspond- 
ing novelties if purchased in an art leather 
store. 

The special leather sold under the trade 
name of "tooling calf" is the most satis- 
factory material; this may be bought at 
most large leather shops. If tooling calf 
cannot be obtained, some other suitable 
variety may be selected from the stock 
carried by a shoemaker. Even the leather 
taken from a pair of old shoes or a bag 
will serve the purpose, for after being 
dyed and polished it completely loses 
BUTTON 

LEATHER 







punch made 
from a nail 
Win diam- 
eter 



LEATHER PUNCHED 
ON END GRAIN OF 
A BLOCK OF 
WOOD 

WOOD 
BLOCKS 



VISE 

The key case, methods of lacing, two types of dies, and other 
details. The leather should be kept taut while cutting the lace. 



The wet leather, die. felt pads, and wooden blocks are placed 
in a vise, and the pressure applied by screwing up the jaws. 



the appearance of old salvaged material. 

The die is made as shown' by cutting 
the design into the smooth face of a heavy 
piece of linoleum. An alternative way is 
to use two pieces of cardboard as shown. 
Also illustrated is the way to use the 
die with felt pads and wooden blocks. 
The pressure needed can be obtained by 
using a vise or a letter press, if one is 
available. The leather should be thor- 
oughly wetted before pressing or em- 
bossing. 

For the lace in the edges, kangaroo and 
wallaby skins are the two most commonly 
used leathers. However, any thin leather 
such as kid or goat is suitable if dyed black 
and waxed. The method 
of cutting the lace and two 
forms of laced edges are 
shown. 

The holes for the lace in 
the edges may be made with 
a regular leather punch or 
with a nail filed flat on 
the end. In either case the 
holes should not be larger 
than % in. in diameter or 
more than % in. apart. 

When embossed and 
laced, the whole case should 
be polished with ordinary 
shoe dressing or a little 
floor wax. 



OFTEN a varnished or 
waxed floor becomes 
worn in places where traffic 
is heaviest, while the re- 
mainder of the surface is in 
practically perfect condi- 
tion. Wash the worn places 
with gasoline, then sand- 
paper them lightly, and wax 
or varnish again to cor- 
respond with the original 
finish of the floor. After the 
first gloss wears off, no one 
will suspect that any patch- 
ing has been done. — C.A.K. 



LEATHER 
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PILOT 
AC 
SHORT 

WAVE 
RADIO 




:« ii w um aura i: i 4 4 :i i:r< 



ACH I EVEM FNTS 



New Pilot Super- Wasp operating from A. C. light socket now 
brings to all the wonders of world-wide short-wave radio re- 
ception! $34.50 is cost of complete kit for Custom Set- 
Builders in U.S. A. Power Pack Extra. (Pilot's K-lll ABC Power 
Pack is recommended. Custom Set-Builder's Price $16.50) 

New specially-developed Pilotron 227 — the only tube good 
enough to operate the A. C. Super- Wasp satisfactorily. Brill- 
iantly illustrating that Pilotrons, endorsed by professionals, 
meet the exacting requirements of professional radio engineers, 
experimenters and custom set-builders for distinctly superior 
tubes ! Newly developedPilotrons are firs t on the market— always ! 

Your nearest authorized Pilot Dealer stocks the A. C. Super- 
Wasp, theBattery-OperatedSuper-Wasp and thecompletePilo- 
tron Line. Get Pilot's Catalog from your dealer or write direct. 



PILOT A. C. 
SUPER-WASP 

developed by 
DAVID GRIMES 
JOHN GELOSO 
ROBT.S.KRUSE 




4 LOT RADIO fr TUBE CORP 

World's Largest Radio Parts Plant— Established im 



323 Berry Street, Brooklyn, New York 



"TRADE MARK REG. 
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^7HAT You See: 
A monoplane 
shooting along in 
the sky. Suddenly 
the pilot throttles 
the motor, the plane 
falters in its flight, 
then pitches toward 
the earth in a nose dive. 
You hold your breath. 
The engine roars and 
the plane straightens it- 
self out, resumes its flight. 



What You Don't See: The 
skilled and experienced 
mechanics grooming that 
plane for the air, many times, 
as occasion demands, using 
Nicholson Files. 

There are many jobs around a plane, 
motor boat or automobile that only 
a file can do. Beyond any question 
the best files for these filing jobs are 
those bearing the Nicholson Brand. 

In shapes and sizes for every need. 
At your hardware dealer's 

NICHOLSON FILE CO. 

Providence, R. I., U. S. A. 



NICHOLSON FILES 

A FILE FOR EVERY PURPOSE 




The rack provides a place for everyday 
shoes; the box, for those used less often. 

A Combination Shoe 
Box and Rack 

THIS combination shoe box and rack 
provides a handy place for shoes in 
everyday use and allows less frequently 
needed footwear to be stored in a dust 
proof container. 

To estimate the inside length of the box, 
multiply the number of pairs of shoes by 
9 in.; the other dimensions are as shown 
on the drawing. Although it is most prac- 
tical to have a back and bottom, they 
may be left out and the box ends fastened 
to the wall and bottom of the closet. 

In making the end pieces, care should 
be taken that the grain runs vertically. 
These ends can be made in two pieces, 
held together with cleats on the inside. 
If no floor board is used, the thickness of 
H in. should be added to the height of the 
end pieces. 

Fasten the ends, back, and front to- 
gether so that the ends are inclosed bv 



The end view. The 
length depends on 
number of shoes. 




the front but inclose the back, allow- 
ance being made for the floor and base- 
board moldings. 

The top and bottom next can be put 
in place, after the top has been beveled to 
accommodate the lid. 

The butt hinges for the lid should be 
spaced about 12 in. apart. 

The rack should be thoroughly sand- 
papered. For a finish any good penetra- 
ting wood stain or dye of the desired color 
may be used, followed by several coats of 
shellac, varnish, or clear brushing lac- 
quer. — Samuel Goke. 
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^H^s.^ electric 





Recognized everywhere as the standard outfit for home and commercial use! 




Jig Saw Attachment for the 
Workace Electric Woodworker 



The most complete all-electric wood- 
working shop made. It's guaranteed for 
one year against defective parts and you 
can have it for only $9 down. The Work- 
ace is fast, accurate, powerful and easy 
to work with; can be made to pay for 
itself either as a hobby or as commercial 
woodworking equipment. Nothing like it 
sold or advertised. Send for complete il- 
lustrated description of the Woodworker 
and other portable machines. 

J. D. WALLACE & COMPANY 

WILCOX ST. AT CALIFORNIA AVE., CHICAGO, ILL. 
11 W. 42nd STREET, NEW YORK CITV 
268 MARKET STREET, SAN FRANCISCO 

Consult telephone directory for branch addresses in other cities 




Lo 



w 



rice 



includes 
all this: 

4" Planer 

8" Circular Saw 

6"x36" Lathe 

8" Disc Sander 

6" Buffing Wheel 

5" Emery Grinder 

Vt" Drill Chuck 

•/. H.P. G.E. Motor, 

110-Volt, A.C., 60 

Cycle. 

Endless V-Belt, two 4" 
and one 1'A" V-Belt 
Pulleys, Cast Iron Sub 
Base and 10 ft. Cable 
with separable Plug. 
The Planer and Circu- 
lar Saws are eacli com- 
plete units and may be 
purchased separately 
at the correspondingly 
low price of $25.00 
each. 



EASY 
TERMS 

$9 down 
$9 per month 



MAIL THIS COUPON 



J. D. Wallace & Company, 

Wilcox St. at California Ave., 
Chicago, Illinois 

I want to know all about the Workace Electric 
Woodworker. Also interested in O Jig Saw 
□ Band Saw □ Radial Saw □Shaper □Planer 



Name. . 
Address . 
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Here's a Screw Driver 
you can use as a 
CHISEL 




Ordinarily 

you should not ask 
your screw driver to be 
a chisel, but it is a fine 
thing to have a screw 
driver that is so good 
that you can use it as 
a chisel in an emer- 
gency. And that is 
what you get in a 
Bridgeport Red Crown. 
Its point is dual tem- 
pered by the pyrometer 
process — and twice test- 
ed before assembly. 

Look at the picture 
above. The craftsman 
has driven his Bridge- 
port Red Crown point 
clear thru a Js-inch 
piece of steel. The 
point has come through 
as good as new! 

Yet this extraordi- 
nary Red Crown point 
is not all. The Bridge- 
port Red Crown has 
three other features — ■ 
just as outstanding. 
Read about them be- 
low. Then ask your 
dealer to show you the 
Bridgeport Red Crown 
— identified by the 
bright red crown atop 
the handle. 4". 5" and 
6" — 50c each. If your 
dealer cannot supply 
you, order direct. 



Guaranteed 



Why Craftsmen Choose] 
Bridgeport |g 




© 



1 You can't tu ist the handle 
* — the hexagonal head and 

heavy steel rivet prevent 
turning. 

2 You can hammer the head — 
*its broad steel service 

takes the blows. 

3 You can pry with it — its 
*one-piece heat-treated blade 

withstands tremendous lev- 
erage. 

A You can chisel with it — its 
"•dual tempered and twice- 
tested point won't mush- 
room. 



The bright red crown atop the handle 
identifies Bridgeport Red Crowns. 

THE BRIDGEPORT HARDWARE MFG. CORP. 
Bridgeport, Connecticut, L , S. A. 

America's Largest Makers of Screw Drivers 

Bridoeport 

TRADE § MAR.K 

TOOLS and HARDWARE SPECIALTIES 



Storage for Garden Produce 

By L. M. Roehl 

Assistant Professor of Rural Engineering, Cornell University 




Shelves arranged in this manner allow ample space for storing a variety 
of fruits and vegetables. Note the potato crates in the lower right corner. 



IF YOU cultivate a vegetable garden 
of any size, it is highly desirable to 
construct a vegetable and fruit stor- 
age room in the basement of your house. 
A plan for such a room is shown in Fig. 1 , 
the size suggested being 8 by 10 ft. — large 
enough for most family requirements. 

A corner of the basement should be 
selected, if possible, so as to require 
building only one side and one end. By 
the use of one basement sash, ample 
ventilation is provided. The window is 
screened to prevent entry of flies and 
vermin, the screen being left on per- 
manently. The sash is hinged at the top 
and provided with a hook so that it may 
be kept open except during extremely 
cold weather. When the sash is up, a 
piece of burlap may be 
hung over the window 
to darken the room 
without seriously in- 
terfering with the cir- 
culation of air. 

The framework of 
the wall is made of 2 by 
4 in. material. Each 
side is covered with 
building paper and 
matched lumber or 
with wall board, which 
prevents the heat from 
the furnace from rais- 
ing the temperature of 
the vegetable room. 

By the use of two 
doors, as indicated in 
Fig. 1, the doorway is 
sealed against the cir- 
culation of air. The 
doors may be made of 
1-in. matched lumber, 



and should be well strapped and braced. 

Potatoes keep better if they are in 
crates than if they are dumped on the 
ground or floor of the cellar. Place 2 by 4 
in. pieces or 1 in. thick boards on the 
ground or floor where it is desired to set 
the potato crates. If merely dropped in 
place, the pieces of wood may be removed 
easily for cleaning the room. For only 
one row of crates placed along a wall, 
pieces from 12 to 17 in. long will do. If 
two rows are required, the pieces need to 
be from 30 to 34 in. long. It is preferable 
to place a second row of crates on the 
first, to save floor space. 

If crates are not at hand for storage 
purposes, the four-bushel crate or bin, as 
dimensioned in Fig. 3, is suggested. Since 
a bushel of po- 
J tatoes contains 
2,688 cu. in., a 
crate for holding 
four bushels may be 
made of one piece 2 by 
4 by 12 ft, and 42 
linear feet of % by 4 
in. boards. 

The 2 by 4 in. piece 
is cut into six pieces 2 
ft. long, and three 
pieces are assembled 
for each end, as shown, 
with tenpenny common 
nails. Four pieces of 
the %-in. material 24 
in. long are fastened at 
each side and end by 
using sixpenny com- 
mon nails. A space of 
1 in. is left between the 
boards. 
The floor of each bin 




Plan of room showing position of 
shelves, window, bins, and racks 
for supporting crates and boxes. 
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consists of five pieces of the %-in. ma- 
terial placed on the sills to allow ample 
air space under the crates. If space is 
limited, one crate may be placed on 
another. 

Shelves for the storage of cans and 
fruit are built along the wall of the stor- 
age room, opposite the potato crates, as 
shown in Fig. 2. Bins for vegetables, 
built under the shelves, are part of the 
same construction. It is to be understood 
that the length of the shelving is deter- 
mined by the length of the available wall 
space. 

The framework is made of 2 by 4 in. 
material, assembled with sixteenpenny 
common nails. The depth of the shelf is 



MICHES 




(nailed to 
wall at any 
convenient 

PLACE > no. 4 

>lfj. 3 
/ r ^XJ> F0UR-BU5HEL 
2'i4x24"5ILLS CRATE OR BIN 

Construction of shelves for cans, four-bushel 
vegetable bins, and special jelly glass racks. 

15% in., the width of three matched 
"roofers" — tongued- and- grooved boards. 

The framework and shelving should be 
assembled away from the wall, so that the 
boards can be slipped in from the end. By 
using eight posts that are 6 ft. long, 
shelving 10 ft. long can be supported. By 
setting the five shelves 12 in. apart, a 
space of 26 in. is left below the bottom 
shelf, which gives ample space for vege- 
table storage bins. Two 15% in. long 
roofers are nailed to the inside uprights 
at the bottom, making three bins. 

The front boards should be removable 
to facilitate cleaning the bins. A simple 
way to accomplish this is by making and 
nailing guides to the fronts of the posts at 
the bottom as shown at A. A 1 by 2 in. 
piece is nailed to the post and a 1 by 4 in. 
piece fastened to it at the front, forming 
a pocket for the boards. 

A handy shelf for jelly glasses may be 
made as indicated in Fig. 4, and nailed 
to the wall or studding. 



-"a hundred times 

more useful 




99 



A "YANKEE" Tool is not 
made the same as some 
other tool. No "Yankee" Tool 
is made — unless it will do its 
particular job better than any 
other tool. 

That is the rule of "Yankee" 
tool-making . . . from plain 
screw-drivers to spiral ratchet 
screw-drivers; from push drills 
to bench drills. 

No other push drill is like a 
"Yankee" Automatic Push 
Drill. Mechanics will tell you 
that you will save by buying a 
genuine "Yankee": "a hun- 
dred times more useful," they 
say. 

A cheap imitation is an end- 
less extravagance. 

"Yankee" Automatic Push 
Drill, like the "Yankee" Spi- 
ral Screw-driver, is standard 
the world over. 

Ao. 41 "Yankee" Push Drill 
with set tension, $2.60. 

No. 44 "Yankee" Push Drill 
with adjustable tension, $3.15. 

Ask tool dealer for "Yankee." 




Eluht "YankM" Drlll- 
□fnta. 1/16 'toll/64': 
conveniently arranged 
In handle. Kach drill- 
point "Yankee" tested. 



Just push! Sprint: 
brings handle back for 
next push. In a JlfTy 
you have the rlKht- 
Hize hole forthescrcw. 




I 



A 

m 



IfotfKEE'' TOOLS 

TO HELP YOU MAKE THINGS 



NORTH BROS. MFG. CO., Lehigh Avenue, Philadelphia, U. S. A. 

I want to know about easier and quicker ways to do work: Send me 
"Yankee" Tool Book, with action picture showing new Two-speed (11- 
Inch) Hand Drills, new Hit Braces with famous "Yankee" Ratchet, Qulck- 
Keturn Spiral Screw-drivers. '"Yankee" Bit Extension with socket Instead of 
laws, Ratchet Breast, Hand and Chain Drills, Automatic Bench Drills, 
Ratchet Tap Wrenches. Removable-base Vises, Etc. 

Your Name * • 

Address (p a) 
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Great strides in invention, 
great expenditures . . . 

An Advertisement of the 
American Telephone and Telegraph Company 



Business, using the tele- 
phone, eliminates space 
and time. The far-flung 
parts of an organization with 
its dealers and customers are 
brought together by instant 
speech. The home, like the office, 
reaches out over an ever-widen- 
ing circle of neighbors. 

The telephone is tireless and 
quick. It runs errands near and 
far, transacts business, keeps 
friendships alive. Telephones 
throughout the house save time 
and fatigue. They bring the 
comforts and conveniences of 
the office to the women in the 
home. 




Keeping ahead of the new 
developments in Ameri- 
can life calls for great 
strides in inventions, great ex- 
penditures in money. The Bell 
System's outlay this year for 
new plant and service improve- 
ments is more than 550 million 
dollars. This is one and one-half 
times the cost of the Panama 
Canal. 

This program is part of the 
telephone ideal that anyone, 
anywhere, shall be able to talk 
quickly and at reasonable cost 
with anyone, anywhere else. 
There is no standing still in the 
Bell System. 



r 

So 
Easy! 



Why don't 

£ Play a 
\\Band Instrument ? 



.-..nt. Suxoplione 
ieut can tie learned 
band instrument i 



Now that a Pan Amei 
Clarinet, or any otbei 
Pan A; 

iwiu* qi 
. _ :mpietc line ti nut- 
K'lrrairlv priced, factory KUarnnieed 
instrument* made, and an in«Uument • tut be i>n ' 
on Free TRIAL and Eaey Payment Plan 



•o ratify. - — 

noted foe easy blowing qualities, u 

accuracy. Only complete line w rwt tmauf .u 

venieed. 



IFor Easv Payment Plan write 



Pan American Band Instrument & Case Company, 
1104 Paa American Btdg., 



Build a Ship Model at Home 
for Pastime and Pleasure 

It is a wonderful fascination and a beautiful deco- 
ration for your mantel, radio cabinet or It may be 
used in any part of the home. 

Santa Maria, size. 25 Inches high, 
10 inches wide. 27 Inches long $4.98 
La Pinta, size, 26 Inches high, 11 
Inches wide. 27 Inches long. .$4.98 
Mayflower, size. 26 inches high, 
10 inches wide. 30 Inches long $4.98 
Constitution, size, 25 Inches high. 
8 Inches wide, 29 Inches long $6.98 
Flying Cloud, size, 24 inches high, 
7 inches wide. 34 Inches long . $6. 98 
plus a few cents pontage. 
These models are sold In knock down form. All 
par i s are cut to fit and ready tr> assemble. They 
will be sent anywhere In Unite*? States C. O. D. 
Money order or check must accompany all foreign 
orders. 

Write lor free illustrated catalog. 
MINIATURE SHIP MODELS, INC. 

32 16 ElarrinK Street, Philadelphia, Pa. 




How to Make a Drop 
Leaf Table 




Because of its drop leaves, this table re- 
quires little space when set against a wall. 

THIS table is an exceptional applica- 
tion of the " butterfly idea, yet lacks 
the usual obtrusiveness of its type. When 
closed it is still wide enough to be really 
useful in a narrow corner. The table may 
be made of any wood, although the de- 
signer had mahogany in mind. 

In making the table, the top requires 
one center piece % by 10 by 24 in., and 
two leaves % by 1 X A by 24 in. The edges 
may be molded to a hinge joint by hand, 
which requires suitable molding planes, 
or it may be taken to a mill. The joint 
may be made square, if preferred, in 
which case the center piece should be 10 
in. wide and each leaf 7 in. wide. The 
pedestals consist of: A % bv 12 bv 2\ X A 
in.; 2 pes. B % by 5*A by 21 J* in.; C 1 
bv 2 by 18 in.; D 1 by 3 by 20 in.; 2 
pes. E 1 by 2 by 8^ in.; 2 pes. F 1 by 3 
by 9}4 in. They may be sawed by hand 




END ELEVATION 
TABLE FOLDED 



The pedestal pattern is plotted point for 
point on paper ruled with 2 in. squares. 



Copyrighted material 
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or taken to the mill with the top and 
bandsawed. 

When the marking and sawing have 
been done, fit pieces A , C, D and B, E, F 
together with dowels. With a H-in. vein- 
ing gouge, cut scrolls H. Smooth and 
sandpaper the edges and sides of all pieces 
and glue the parts together. Fit \ l A-m. 
wide brass hinges at G and assemble the 
pedestal. 

Try the top pieces to be sure that they 
are flush on the top and cut the leaves to 
the octagonal form shown. Make beveled 
edge cleats K % by 2 by 7 in. and fasten 
with K-in. No. 8 screws; these will pre- 
vent the center piece of the top from 
splitting. Assemble by fitting lH-in. 
brass flap butts. Note the placing of the 
butt G in relation to the joint in the de- 
tail of the rule joint. 

The table may be finished in the natural 
wood or stained as desired. Three or four 
coats of shellac, rubbed with No. 4/0 
sandpaper between coats and finished 
with wax rubbed to a velvety sheen will 
give excellent satisfaction, as it wears 
well under use. — C. A. King. 

Turning a "Congo Cup" 

TO TURN the curious "Congo cup" 
illustrated, from a single block, would 
seem a difficult problem; yet anyone who 
owns a lathe can do it when the principle 
is understood. The example shown, made 
by E. T. Armstrong, of Pasadena, Calif., 
contains twenty-five rings and is con- 
sidered by him to be the record. He calls 
it a "Congo cup" 
because it recalls 
those African belles 
who wear rings 
around their necks. 

The requirements 
are a block of thor- 
o u g h 1 y seasoned 
pear, apple, orange, or lemon wood, a 
double-ended tool, and a steady hand. 
Turn the outside of the bowl of the cup 
with the two rings which encircle it, be- 
fore hollowing the inside. Cut the rings 
halfway through with one end of the 
tool and finish with the other end. In 
cutting the rings around the stem, turn 
the top one first. — H. S. 




Twenty-five ring cup 
and the special tool. 




Each finished ring is moved to one side. 






Detach and mail this coupon now ^ «. tfj, 



Hieykn 



what they wanted 

1000 men wrote the specifications — 130 formulas 
were tried to meet these requirements. Now try 
the result for a week at our expense. 



Gentlemen : Men revolted at the shortcom- 
ings of old-fashioned shaving methods. So 
we sec out to achieve the ultimate. We asked 
1000 typical citizens their ideals in a shaving 
preparation. They wrote our specifications. 

Then our great laboratories set out to fulfill 
this exacting order. Time and again, 129 in 
all, we rejected our formulas— then came suc- 
cess ! In a comparatively few years our shaving 
cream has become a leader. 

Our method of introducing it has been 
unique. We do not ask you to buy. Rather 
we say "Wait! Try it first and see if you like it." 

86 % of men, we find, who try Palmolive 
Shaving Cream are suited so they never return 
to former methods. Now to you we say: Let us 
send a week's free test to prove, on your own face, 



the satisfaction we have given millions. Just 
mail the coupon. We think that we wifl 
win you. 

5 outstanding features 

1. Multiplies itself in hither 250 times. 

2. Softens the beard in one minute. 

3. Maintains its creamy fullness for 

10 minutes on the face. 

4. Strong bubbles hold the hairs erect 

for cutting. 

5. Fine after-effects due to palm and 

olive oil content. 

Now mail the coupon, please 

Even though you are suited with your pres- 
ent method, try ours, please. We take the 
risk— not you. Just mail the coupon. 



PALMOLIVE RADIO HOUR- Broadcast every Wednesday night-from 9:30 to 10:30 p.m.. eastern 
time; 8:30 to 9:30 p.m., central time; 7:30 to 8:30 p.m., mountain time; 6:30 to 7:30 p.m.. Pacific Coast 
time — over station WHAF and 39 stations associated with The National Broadcasting Company. 



4732 K 



To add the final touch to shaving luxury, we have created Palmolive After Shaving 
Talc — especially for men. Try the sample we are sending free with the Shaving Cream. 
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j Blueprints forYbur ■ 
U Home Workshop [ 




In One Box! . . . Tools Jo 

9 8% of all Threading 



or 



© 



"T 1TTLE GIANT" No. 
' * 3 1 1 might easily be 
called the world's most 
practical screw plate. For 
there — compactly packed 
in one convenient box — ■ 
are taps and dies to take 
care of 98% of all the 
threading jobs the average 
man or mechanic is ever 
called upon to do ! 
Perhaps that's one reason 
why "Little Giant" No. 3 1 1 
is used more widely than 
any other screw plate ever offered for 
sale. Another reason might be that 




SMALL TOOLS 
TAPS AND DIES 
SCREW PLATES 
TWIST DRILLS 
REAMERS 
PIPE TOOLS 



Greenfield trade mark — a 
sure sign of precision, long 
wear, faultless perform- 
ance. 

Greenfield makes small 
tools of every size and 
variety — -for every con- 
ceivable need. Back of 
each one is a tremendous 
amount of engineering 
research and experimen- 
tation, carried on by the 
world's foremost makers 
of small precision tools. 
Yet their prices are not one bit higher 
than you expect to pay for fine tools. 



each tap and die in the set bears the Write today for Catalog No. 29. 



NEW YORK: 
15 Warren Street 



GREENFIELD 

COR PO 



TAP AND DIE 

ATIO N 



0 



GREENFIELD. I MASS.. U S. A. 

DETROIT : 228 Congress Street, W. 



CHICAGO: 
61 1 West Washington 
Boulevard 



Canadian Plant l Greenfield Tap & Die Corp., of Canada, Ltd., Gait, Ontario 



Build a CLOCKS 



FREE BOOK 

Chock full of 
Clock - Maltins 
and M a 




and M ■ ■-■ *" fT *I 

Making idea*. \ 
Ui.es foil de- I \ 
tails, deacrlp- 1 
lions, prices of 
movement* and 
parts. Write 
NOW for your 
copy. 



Shows how YOU Can Make 
Fine Clocks Rig h I at Home 

THOUSANDS of roeohave 
built our Clocks. For 
their own u« — or to sell 
at mo neu-makino prices. It's 
easy, fascinating. Only ordi- 
nary took needed. We furnish 
plana, instructions, parts. 
Works all assembled, ready to 
install, as low as $1.05; others 
with chimes at all prices. You 
make the case, or simply as- 
semble knock-down parts. 
Cash-in on the demand for 
craftsman-built Mantel Clocks, 
Banjo Clocks, Grandfather's 
Clocks. Here's a bobby that 
. PAY8 — in pleasure, in ownership and 
in spare-time or full-time PROFITS! 
Write for FREE Catalog and Special Blu* Print Offer 

AMERICAN CHIME CLOCK COMPANY 
1691-M Ruffnsr St. Philadelphia, Pa. 




A FEW weeks of pleasurable practice 
gives you command of theConn saxo- 
phone which enables you to entertain 
yourself and friends. Be popular, increase 
your income if you wish! Start nowwith 
ineasy-playingCoan.Choicc of world's 
"oremost artists— and costs no more. 
Free Trial, Easy Payments on any 
Conn.Write forFr«-6ook,detail s. 
.G. Coon, JOd. K » 132 ConnBldg., 
Elkhart, lad. 



TO ASSIST you in your home workshop, 
Popular Science Monthly offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly SO or 
75 cents as noted below. The blueprints are 
each 15 by 22 in. 

Popular Science Monthly, 
381 Fourth Avenue, New York 

Send vie the blueprint, or blueprints, I have 

underlined below, for which I inclose 

dollars cents. 



Airplane Models 

SO. 36-in. Rise-off- 
Ground Tractor 

69. Lindbergh's Mono- 
plane (3 -ft. fly- 
ing) 

82. 30-in. Single Stick 

86. 35-in. Twin Pusher 

87. 30-in. Seaplane 
89-90. Bremen (3-ft. 

flying), 50c 
102. Morris Seaplane 

(record flight 

12 ^ min. 
104. Tractor (record 

flight 6,024 ft,) 

Furniture 

L Sewing Table 

2. Smoking Cabinet 

3. End Table with 

Book Trough 
S. Kitchen Cabinet 
11. Bench and Tilt Top 

Table 
13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 

and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 
24. Gateleg Table 

27. Kitchen Cabinet 
Table 

31. Two Sewing Cabi- 
nets 

33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 

68. Magazine- 
Rack Table and 
Book - Trough 
Table 

70-71. Console Radio 
Cabinet, 50c 

77. Simple Pier Cabi- 

net and Wall 
Shelves 

78. Treasure Chests 

88. Modernistic Stand; 

Modernistic 

Bookcase 
91. Modern Fold- 

ing Screens 
93. Three Modern 

Lamps 
100. Modernistic 

Book Ends, Book 

Shelf, Low Stand 

Ratlio Seta 



54. Five-Tube (battery 

operated) 

55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 

er Unit 

81. Electric Low Pow- 

er Unit 

97. One-Tube Electric 

98. Two-Tube Electric 

99. Four-Tube Electric 
109. Screen-Grid Set 

• Ship Models 

44-45. Pirate Galley or 
Felucca, 50c 

46-47. Spanish Treasure 
Galleon, 50c 

48. 20-in. Racing Yacht 

51-52-53. Clipper— 

Sovereign of the 
Seas, 75c 

57-58-59. Constitution 
("Old Iron- 
sides"), 75c 

61-62. Viking, 50c 

63-64. 29-in. Toy Motor 
Boat, 50c 

74-75-76. Santa Maria 
(18-in. hull), 75c 

83-84-85. Mayflower 
(17H-in. hull),75c 
92. Baltimore Clipper 
(8 in. long) 

94-95-96. Mississippi 
Steamboat. 75c 

106-107. 42-in. Racing 
Yacht, Sea 
Scout, 50c 

66. S h i p Model 

Weather Vane 
108. Scenic Half-Model 

of Barque 
110-111-112. Schooner 

Bluenose, 75c 

Toys 

28. Pullman Play Table 

29. Tea Cart, Wheel- 

barrow, and 
Garage 

56. Birds and Animals 

67. Lindbergh's 

Plane 

72. Colonial Doll's 

House 

73. Doll's House 

Furniture 
101. Fire Engine, 
Sprinkler, Truck, 
Tractor 

Miscellaneous 

15. Workbench 
23. One-Car Garage 
26. Baby's Crib and 
Play Pen 

30. Tool Cabinet, Bor- 
ing Gage, and 
Bench Hook 

34. Garden Trellises 
65. Six Simple Block 
Puzzles 



103. One-Tube (battery 
operated) 

42. Three-Stage Am- 

plifier 

43. Four-Tube (battery 

operated) 

Price 23 cents each except where otherwise noted 

Name 

(Please print name and address very clearly) 

Street 

City and State 
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A Sturdy Chair for 
little Ones 



Its strong construc- 
tion makes this 
chair especially 
suited for the hard 
usage which chil- 
dren give furniture. 




AS A project 
, for either 
the home work- 
shop or the wood- 
working shop, 
the child's chair 
illustrated is at 
once useful and 
instructive. The 
design won sec- 
ond prize in the intermediate woodwork- 
ing division of a shop problem competi- 
tion for teachers conducted by the Edu- 
cational Department of Popular SCIENCE 
Monthly. 

C. A. Sylvester, who prepared the de- 
sign, is an instructor in the North Con- 
tinuation School, Pittsburgh, Pa. In a 
long and carefully developed instruction 
sheet which accompanied his drawings, 
he said: 

"The child's chair makes a very attrac- 
tive project for the junior high school boy 
or for the boy who has a home workshop. 
There is an incentive to make it for little 
brother, or a set of four forms a fine gift 
for sister to use with her table for her tea 
parties. It can be worked as an individual 
problem in the manual training shop, or 
developed on a productive basis in an 
industrial shop. 

"The writer is now making the chairs 
in his shop for the Board of Education, 
to supply seats for the primary rooms of 
the different public schools. A monetary 
credit is granted against supplies and 
materials used, thus reducing the cost per 
pupil in his department. Eurther, he is 
making the chairs from lumber salvaged 
from large packing boxes supplied by the 
near-by mercantile establishments. That 
may be a suggestion to the boy having a 
home workshop. He might ask a hard- 



« SCREWS 
'** AND GLUE 



l-TQP BACK RES 
h: thick 





Why watt 



to enjoy a 
better car? 

MANY fine quality cars with 
thousands of unused miles 
await you at reduced prices. 
You miss the first and greatest 
depreciation when you buy a 
good used car. 

Let this free booklet, "How 
to Judge a Used Car," help 
you pick the right motor car at the right price. Read this booklet — 
then buy your used car where you get the full protection of the famous 
Studebaker Pledge. This Pledge provides five days driving trial with 
the used car of your 
choice. Certified cars 
carry a 30-day guarantee. 
All prices are marked in 
plain figures. The Stude- 
baker Pledge is your 
greatest guarantee of com- 
plete satisfaction with the 
used car you buy. 

Don't let false pride or 
fear of high prices keep 
you from enjoying a bet- 
ter car. Send for this free 
booklet now — learn what 
it can teach you— buy your 
used car under the terms 
of the Studebaker Pledge 
—you'll be pleased! Mail 
the coupon — now! 



Pledge to the Public 
on Used Car Sales 



1 Every used car is conspicuously marked 
with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 

2 All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 
defective parts and free service on ad« 
justments. 

3 Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock — new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 

® 1918 TU Smdefe.ker Crpornion ol America 



STUDEBAKER 



The joints are held with glue and screws or nails. 
Note the method of joining frame for the seat. 




Builder of Champions 



THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 1611, South Bend, Indiana 
Please send me copy of "How to Judge a Used Car" 



Name. 
Street. 



City State. 
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Jl Real Drill forgery Man I 



NO. J051 

I/O Vol rs 

NO. 2051 

1 20 VOLTS, 




It's a brute for work. Drills in metal 
or wood. Lots of power. Will operate 
grinding and polishing wheels, wire 
brushes, sanders, buffers, etc. West- 
inghouse motor. Full ball bearing 
spindle. Long life. A mighty good 
drill to have around. None better is 
made. Rated J^-inch general drilling 
in steel, overall length 11% inches, 
weight 4y 2 lbs. Price only $24.00. 



Specify voltage in or- 
dering, No. 1051—110 
volts; No. 2051—220 
volts. Secure one to- 
day at your Dealer's 
or send check or 
money order direct to 



Goodell- 
Pratt Co. 

Greenfield, Mass., U. S. A. 

Order shipjyetl same day received. 



WfflfflmmL' PRATT 



1500 GOOD TOOLS 




300,000 In Use All Over the World 



Successfully meeting the demands of modern, 
scientific, labor saving, operation of the farm, 
home, mill or shop. The WITTE Engine affords 
a most economical source of reliable - all pur- 
pose - power. Runs as efficiently on cheap 
fuels as on gasoline - a big saving factor. 
WITTE units pay dividends from the start. 
Get our Free Catalog. Ask your dealer or 
write us. 

WITTE ENGINE WORKS L3 

KANSAS CITY, MO. 



ENGINE BUILDERS SINCE 1S70 



PARKS 

WOODWORKING MACHINES 

Guaranteed ten years 

Cabinet 
Shop 
Special 
No. 10 
$290 
with Motor 



You ought to have 
this handy Parka in 
your shop. Compact, 
complete machine de- 
signed like a big production outfit at 1/5 the cost. 
Floor space required only 42x72 inches. Does any 
kind of cabinet or joinery work. Write for circular. 

The Parks Woodworking Machine Co. 
1547 Knowlton St., Cincinnati, Ohio 
Canadian Factory: .138 Notr« Dame East. Montreal 





Get Boice Prices Before You Buy! 

Boice offers you greater values at lower prices with a positive money-back guarantee. Whatever you 
build, there's a Boice-Crane bench machine to do your work; Circular Haws, Hand Saws, Lathes and 
Jointers. Send 10c for catalog, prices utid Hoice "E-Z ' Pay Plan. 



/ 



7 



i m 



IX' Band Saw 

Table 10x12 in. tilts 45 (leg. 
Cuts 4V$ in. deep. Bronze 
bearings. Sturdy. Guards 
88. Without motor or 
guards, $35. 



Handlsaw 

Universal. Table 16x17 in. tilt 
45 deg. 8 in. saw cute 2 in. 
Klevatee for dadoing. Attach- 
ments for dadoing, jointing, 
disc and drum sanding, boring, 
planing, grinding. $30. 



Jig Saw 



4 Hand 1- Jointer 



W. B. & J. E. BOICE 



Dept. 



Table 8 in. dia. Tilts 45 
dog. Stroke 1H In. Capac- 
ity 10 in. to frame. &0O 
R. P. M. 6 sixes of blades. 
$12. 

P. S. Xt-E TOLEDO, OHIO 



Tables 20 in. Planes vl in. 
Fence tilt. 45 dec. both ways. 
Bronxe bearings. Improved 
rabbet arm. Safety guard $3. 
$25. 



ware dealer or a dry goods merchant for 
a box that would be suitable for making 
the chair." 

Since many of the parts are duplicates 
of others, it is necessary to lay out only 
one piece of each set accurately; the fin- 
ished piece will serve as a template for the 
others. When the chairs are to be made 
on the production basis, the templates 
may be made from sheet metal. 

•ft- — a" — 



4. SEAT FRAME 
PIECES 5 i THICK 



i back rest 
Sthick 

i. rear slat 

•5 THICK 

3. SEAT SLATS 
i THICK 

I FRONT SEAT 
SLAT VTHICK 

2/RONT LEGS ? 
\ THICK J| 

4 FRONT AND , 
REAR LEG PIECES, 
74 THICK Qt 
4- BOTTOM - 
RAILS \ THICK 



2 REAR 



12 



'JL 



9V 




If one piece is laid out accurately it can be used 
as a template for the others of the same size. 

How to Fix a Galvanized 
Iron Pipe Temporarily 

GALVANIZED iron drainpipes and 
gutters can be temporarily repaired 
by applying strips of canvas and using 
ordinary house paint thickened with 
whiting or plaster for the bonding agent. 
The drainpipe illustrated is an example 
of this method. Although seemingly be- 
yond repair, it was effectively covered, 
and a few years were added to its life. 

The pipe is removed, if possible, and a 
generous coat of the heavy paint applied 
to it and to one side of the 3 in. wide can- 
vas or cloth strips. The strips then are 
wound in spiral fashion until the hole or 
holes are completely covered. After the 
bonding coat has thoroughly dried, two 
or three coats of oil paint of the desired 
color are applied to the entire pipe. 

To repair gutters, proceed in the 
same manner, 
applying the 
paint and 
canvas to the 
inside of 
bad spots. — 
Jesse Rice 




The pipe before 
and after being, re- 
paired. This repair 
job will add several 
years to the life of 
an otherwise use- 
less and trouble- 
some drain leader. 
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Boring True Sockets 
in Turned Work 

BY USING the simple homemade 
steady rest illustrated, it is possible 
to bore holes for the tenons of a three- 
piece floor lamp standard or similar parts 
in the lathe with certainty that the joints 
will be perfectly aligned. 

The framework of the steady rest is a 
piece of plywood, cut as shown and 
screwed to a block that can be clamped to 
the lathe bed. The three guides are 1^ 
in. wide, each being provided with a slot 
wide enough to take a J^-in. machine 




Walter Eckersall tells Jim 



The steady reat holds the stock on its true 
center line and insures a centered hole. 

screw. One is placed at the bottom, and 
the others are spaced at 120° apart. 

In preparing the stock to be bored, it 
is necessary to nail a piece of %-in. 
plywood to the end which is to receive 
the screw center at the headstock. The 
purpose of this piece, which is turned 
down with the stock, is to give a good 
grip for the screw center so that the stock 
will not slip during the boring operation. 

After the stock has been thus prepared 
and turned to shape, the steady rest is 
mounted on the bed, and the tailstock is 
again brought up and engaged with the 
dead center. This insures that the work 
is lined up with the centers, and the 
guides can be adjusted to suit, snugly but 
not too tight. A little oil or grease is next 
applied to the guides to allow smooth 
turning. The dead center then can be 
removed and the hole bored with great 
accuracy. — L. St. John Hely, M.D. 

Indexing Tailstock Spindle 

BY MARKING graduations on the 
tailstock spindle, you can reduce 
the tediousness of drilling stock to exact 
depths in the lathe. 

If a milling machine is not handy, place 
the spindle in a lathe chuck and cut a 
sixteen-to-the-inch thread on the shank. 
Cut a line the full length of the threads, 
so that it will be on the top of the spindle, 
and mark divisions along this line ever}' 
four threads or \i in. 

The movable indicator is a pointer with 
a slot to fit the shank of the tailstock 
spindle lock bolt. By setting this at zero 
at the start of each operation, the depth 
drilled can be noted. — G. S. 




Walter H. Eckersall, 
one of the greatest foi 
stars of all time, a noted grid-iron 
official and sports writer, chats with 
Jim Henry, Mennen salesman, at 
" Eck's"desk at the Chicago Tribune. 

II I 



I like that winning kick . . . 
MAN, it's a great Shaving Cream 



AS man to man, Jim, let me tell 
you that this new Menthol-iced 
Cream is G, double o, d. I can't say 
it makes me a better referee, but it 
does make me a more comfortableone. 
I like that tingling, coolingkick. Itgets 
a cheer from me every time I shave." 

If ever there was a "winning kick" 
authority, it's Walter Eckersall. 
He's made more of them himself, and 
seen more made, than anybody in 
the game. (Check me up, fans. I'm 
mighty near right — Jim Henry.) . . . 

There's a triple cool, pep-up-and-go 
feeling in a Menthol-iced shave that's 
typically young — modern! Morning 
grouches and triple cool shaves just 
don't go together. For — as skin 
specialists have found — Menthol- 



iced does three definite things to your 
skin: (i) tones tired facial nerves, 

(2) heals minute shaving abrasions, 

(3) protects the skin. . . Try this 
young man's shave! At any druggist's 
— in the orange striped carton. 

2 Types of Mennen— 
Mennen is the only manufacturer 
who makes two kinds of cream: 
Take your choice — Mennen Without 
Menthol — for years the standby of 
millions of men who know a quick, 
smooth shave when they get one. 
(In the green striped carton.) Now 
— Mennen Menthol-iced. . . 

Both creams have Dermutatton — 
the exclusive Mennen process which 
softens the beard, lubricates the razor 
and tones the skin! . . . 



SHAVING CREAMS 



TWO KINDS— MENTHOL-ICED AND WITHOUT MENTHOL 




A MAN'S 
CHRISTMAS GIFT! 

Here's a new Mennen gift! — It's just the thing 
to please any shaver, 16 years old ... or 60! It's 
the new Mennen for Men Christmas Box. A 
beautiful holiday box containing a full size tube 
of Mennen Shaving Cream, Mennen Skin Balm 
and Mennen Talcum for Men — all for $1.2? . .. 
at your druggist. A real bargain! 
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Enjoy the thrill of your new skill in 

making things this modern motorized -way! 



Jool 





% e 0nlf 




Complete Interchangeable Bower Shop 
- Improved Features-Exriusive Advantages 

Now yoa can do the things you have Jong wanted to — at home in your own 
modern motorized workshop— with this new, improved Waco Red Jacket 
Wonder-Shop. No other compares with it in complete, interchangeable. 

and c 



Above— 45° Tih 
Top Tabic Band Saw 

Below— Powerful 
Portable Master 
Drill Motor 




power features, efficiency, exclusive advantages ami quality. 
Join the Happy Family of Waco Wonder-Shop Workers 

Win. L. Aylward. Waco's presidentand nationally known craftsman, has developed his 
own life's hobby Into a cooperative association of thousands of amateur and profes- 
sional craftsmen. He invites you to join. He will ins tract, guide and help you. 

The n«w 1930 fori Jacket Combination bring* you the powerful Red Jacket Master 

Drill Motor. W»od Turning- Lathe (capacity 9*X SB'), Compound and 18' fUata. Tilt- 
ing Tup Mitre Saw. Sander Disk. Scroll and .11* Saw. Band Saw. and all accessories 
for both portable and stationary power drilling, buffing, grinding and cleaning. At- 
taches to light socket. Converts ynur work bench into a complete private tool and 
machine shop. Add new special equipment any Lime aa desired. 

Avoid Imitations! Waco Red Jacket la the pioneer— foremost Id the field— sold only 

direct from the factory; not through store*. 

Professional Quality and Efficiency. The choice of professional 

as well as home craftsmen. Red Jacket Shops are making money for their owners all 
over the country. You can be one of the Red Jacket Guild chain and market your 
products if you want under our new plan. „ -„ ^ — , — , „^ „ „ 

TODAY! Send This Coupon j 
for Interesting Facts | 
FREES 



Special Craft 
Course FREE 

AU there is to know 
abouthandicrait meth- 
ods, raw materials, 
carving, turning, saw- 
ing.dcsigning.ctc.etc, 
is taught you by cor- 
respondence FREE. 

FREE Blue Prints 



The Waco 
GUARANTEE 

I f i t is not what you 
want when you get 
it — send it back. 



Detailed descriptions and specification*. 
You will be surprised and fascinated by 
the possibilities afforded. Just see what 
you can make and do. Pill In and MAIL I 
TODAY. 



Name .. 



| City and State.. 



PAINTiw'fAEl IC1TV 

a m ■ ■ PV 




^%theNewan4 
EASY 
^ WAY 



PaintoMistep 

THE EVEN PRESSURE SMATINC MACHINE 



tt£> 



ET these points about~the 
new Paint -O ■ Mi st; r — A. 
one-piece Gun with pistol-style 
grip. Finger rest — hand rest. 
Two finger easy-pulling trig- 
ger. Air Valve with porthole to 
by-pass air when not spraying 
and motor is running. Hook to 
hang gun when not spraying. 
Spray volume regulating valve 
—One fluid jet for all mate- 
rials. Lock ring keeps air nozzle 
in position — prevents air leak- 
age. Two air nozzles furnished 
— for round and flat spray. 
Compression supplies 25-30 
lbs. pressure. Plugs into any 
light socket. Portable — paint 
container weighs 1 ^ lbs. — 
compressing unit 5 % lbs. 

At your dealer's $^059 
-or from us ^^fefe 

The Atomliter Corporation, 
41 Hamilton Street, 
Railway, N. J. 






If you're one of those fellows who think that work- 
stained hands can't be cleaned, I'll bet you've never 
tried Lava Soap. 

For more than 30 years men with jobs like yours 
have been using Lava Soap . . . because it gets 
the grimiest, greasiest hands clean in 58 seconds, 
without hurting the skin . . . because it makes a 
lather rich as cream in the hardest water. 

Here's the secret of Lava's speed, thoroughness 
and gentleness. In addition to pure vegetable oils. 
Lava contains pulverized Italian pumice. That's 
what makes dirt and grease disappear so quickly, 
without harm to the skin. 

Get a cake or two tonight and see if I'm not right. 

Lava costs a dime Cor 6c for the medium size cake) 
at any drug or grocery store. But if you want to 
try it at our expense, mail this coupon. 

Proctor & Gamble, Dept. X-l 129 
Cincinnati, Ohio 

George: I want a free sample cake of your 
Lava Soap. 

Name 

Street 

City State 



YouCanBuyNOW 
on Easy Terms. 

On I y f 10 down . Easy month - 
ly payments. Liberal, 



WACO TOOL WORKS, Inc. 
6216 W. Kinzie Street, Chicago. III. 

M-matrer, Dent. 1 1 Please send me all free Information and 
literature on Red Jacket Assemblies and FREE Services. 



How to Perform Five 
Simple Tricks of 
Pocket Magic 

By George S. Greene 




Fig. 1. 
Fig. 2. 



The red candle cover about to vanish. 
Ring u»ed to move the magic golf ball. 



YOU may have been mystified and en- 
tertained on various occasions by 
neat little tricks performed by an 
amateur magician at the dining table. 
Perhaps you wondered if you could dupli- 
cate them if you knew their secrets. You 
can. By practicing the following tricks, 
you will be able to achieve astonishing 
effects. 

The Color Changing Wax Candle. An 
ordinary colored wax candle is exhibited 
and lighted. The performer extinguishes 
it by taking the wick between two fingers 
— and it instantaneously changes color. 

The candle is unprepared, say blue in 
color. A piece of red silk is placed around 
it and held with pellets of wax, so that it 
will appear to be a red candle. The lower 
end of the silk is fastened to a length of 
black cord, which passes up the perform- 
er's right sleeve and down the left and is 
tied to the left wrist. 

On grasping the wick (Fig. 1) the 
performer extends his hands, shortening 
the cord and jerking the red silk up the 
right sleeve. Presto! the candle is blue 
and may be passed for examination. 

The Traveling Golf Ball. This is a good 
trick at sport affairs. An unprepared 




Fig. 3. How spirit writing is done on a card 
with a bit of pencil lead fixed to a thimble. 
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Fig. 4. The unprepared needles being changed 
for strung needles under cover of the hands. 

golf ball, which may be borrowed, is 
placed in the center of the dining table. 
The performer makes passes over the 
ball, and it rolls to him and finally falls. 

Underneath the table linen place a 
small wire ring (Fig. 2), fastened to a 
cord. When the ball is set on the linen 
over the ring, a gentle pull on the cord 
will make it move. 

Spirit Writing. A calling or business 
card is borrowed and held in the per- 
former's right hand. He asks a member 
of the audience to call a name or some- 
one's initials. When the card is handed 
back, the name or initials are found 
written on it in pencil. 

The secret is a prepared thimble with a 
piece of pencil lead fastened to the end 
(Fig. 3). This is "palmed" in the fleshy 
part of the hand between the thumb and 
the first finger. In holding the card as 
illustrated, it is easy to slip the thimble 
on the first finger and write the name or 
initial under cover of the card. 

Needle Swallowing. This was a famous 
Houdini trick. A piece of thread is 
wound around some loose needles, which 
are placed in the mouth. Then the per- 
former slowly pulls the thread from his 
mouth with the needles threaded on it. 

In the regular version, a duplicate set 
of needles is concealed in the mouth 
beforehand, and there is some danger of 




Pig. 5. The message, passing through the slit, 
is in full view after the envelope is sealed. 

swallowing them. A safer yet perfectly 
effective method is as follows: 

The spool of thread has the duplicate 
set of threaded needles inside it. After 
breaking off a length of thread and asking 
a member of the audience to wrap it 
around some needles selected from a 
package, the performer retains the spool 
in his hand. Before setting it down, he 
reaches for the loose needles and thread 
and, under cover of his hands, shoves 
them inside the spool and places the 
latter on a table. By this apparently 
natural action, the threaded needles have 
been pushed out into his palm (Fig. 4), 
ready for the pseudoswallowing gesticu- 
lations and the subsequent production of 
the needles one by one on the thread. 

Mind Reading. Spectators have to 
write questions on cards, which the per- 



' it you install 

WILLIAMS OIL HEAT 




ALL winter — and for winters to 
come — your family will be 
thankful if you install Williams 
Oil-O-MatichcatingbeforeThanks- 

fiving Day. An opportunity never 
efore open now is yours— choose 
the new Williams Oil-O-Matic 
Junior, and enjoy genuine Oil-O- 
Matic heating at a new low price! 

Oil-O-Matic Junior, a smaller 
Oil-O-Matic, represents a reduced 
investment, and is suited to homes 
of nine rooms, or less. It operates 
in the same way Oil-O-Matic does 
— burns any domestic oil — low in 
cost, high in heat! 

By Thanksgiving Day your f am- 



A RADIO 
TREAT 

Tune your radio to 
WJZandNBC chain 
stations at 10 o'clock 
Eastern Time each 
Tuesday night. Fri- 
day nights at 8:30 
CentralTime tune in 
WGN, Chicago. 



ily will be delighted with the even 
temperature, automatically main- 
tainedby Oil-O-Matic Junior with- 
out work or worry. Happy because 
rooms no longer will be either 
overheated or chilly. Apprecia- 
tive because dirty coal anil dusty 
ashes are gone forever. 

Get the Facts From Owners 

More tb an 90,000 homes depend 
on Williams oil burners for auto- 
matic, efficient heating. Mail this 
coupon for names of those in your 
neighborhood — and for details of 
Williams easy payment plan. 




WILLIAMS 

0IL0MAT1C 

HEATING V/ 
THE NEW JUNIOR MODEL 



© 



WILLIAMS 



WILLIAMS OIL-O-MATIC HEATING CORP., Bloomington, Illinois 

FREE— Ho me_He at in g Facts 

1 S..1H 

I Williams Oil-O-Matic Heating Corp., Bloomington, DL 

I Please send me all the facts on this new low priced 
| Oil-O-Matic Junior. Tell me how I can install oil heat* 
| ing in my home by paying only a few dollars now. 




HEATING 

Listed at standard by Underwriters ' 
Laboratories 

Every small home, 6 rooms or less, 
can afford the comfort and con- 
venience of Williams oil heating 
by installing Williams Dist-O- 
Maiir — at extremely modest cost. 
Your heating problem is solved 
by a dependable supply of auto- 
matic, clean, healthful oil heat! 



No 



I Address. 
I 

I City 



..State.. 
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More 
Capacity 

For Hard Work 
and Hard Knocks 
Than Any Other 
Wrench Made 

Tested in the laboratory, 
tested on the job, the 
TRIMO pipe wrench has 
won the unquestioned 
position as the strongest, 
longest wearing of all 
pipe wrenches. 

Every part of this accurately 
made tool is steel, selected 
for its strength and further 
toughened by heat treating. 

If you want a pipe wrench, 
finer and stronger than any 
you have ever used before, 
ask your hardware dealer 
for a TRIMO. 

Trimo 

Pipe Wrench 

TRIMONT MFG. CO. 

Roxbury (Boston), Mass. 



former seals in small end-opening en- 
velopes — like pay envelopes. He then 
answers each question, tears open the 
envelope, and returns the question with- 
out looking at it. 

A slit has been made on the backs of 
the envelopes, near the opening. As the 
cards are placed in each, they pass 
through the slit so as to be readable from 
the back. (Fig. 5). A pile of the sealed 
envelopes can be held in the hand and 
each answered in its turn. Of course, 
when the envelope is torn open, the tear 
is vigorously and apparently carelessly 
made at the slit so that the evidence of 
trickery is destroyed. 

Lathe Sanding Drum Split 
to Make Clamping Easier 

FOR use in a wood-turning lathe, the 
drum sander illustrated has two 
advantages over the ordinary solid type. 
It makes changing the sandpaper easier 
and allows the paper to be drawn so 



Using a split drum 
for sandpapering in 
a lathe. The paper 
can be changed 
easily and without 
loss of any time. 




tightly that the surface is almost as true 
and even as the wood itself. 

Cut two pieces of soft white pine, one 
Vs by 2% by 14}^ in. and the other \% 
by 2% by 14>S in. Fasten them together 
with glue, placing a piece of common 
wrapping paper between the glued sur- 
faces so that they can be split apart. 

Center each end, place the stock in a 
lathe, and turn it down to 2% in. in 
diameter. Drill a hole near each end to 
receive a %-in. bolt, and counterbore to 
receive the head and nut. The two por- 
tions of the drum can now be separated. 

To load the drum, it is necessary only 
to place the sandpaper as shown, with 
the two bent-over laps set over the opened 
edges of the drum. Tightening the bolts 
then draws the paper taut. 

The drum is held in the lathe by the 
same center holes that were used in 
turning it. — Dick Hutchinson. 




Here's the Perfect 
Valve Grinder 

■With this unique tool anyone — even a 
novice — can grind a set of valves faster, 
easier and more perfectly than by any 
other method. A set of valves ground with 
the RED TOP will pass the air pressure 
test. Its oscillating ac- 
tion positively pre- 
vents "ringed" valves. 
Saves time! Saves money! 
Does a better job! Fits 
any car. A Real Mechanic's 
Tool. Try it and compare 
the results. Sent postpaid 
promptly on receipt of 
the remarkably low price, 
$2.50— Order 
yours today. 
Motor Improve- 
ments, Inc., 352 
Frelinghuy sen 
Avenue, Newark, 
New Jersey. 



NON-RING 





Made by the Makers of PUROLATOR Oil Filt, 



SALES KIT WORTH $15.25 




How the paper is prepared and placed over the 
split cylinder before the bolts are inserted. 



Set Yourself Up In Business 
For Only $4.75 

BE our special sales representative, full or part 
time. Enjoy pleasant work taking orders for 
one of America's largest leather goods con- 
cerns. Sell quick -moving, fine-quality genuine 
leather articles suitable for gifts and personal 
use. Big commissions! Call on your friends, busi- 
ness people, lodge brothers. Every article in 
extensive line made by the owners of the Famous 
Halvorstn Patents. This guarantees the quality. 
Order the kit now; receive excellent assortment 
of sample articles at cost, $4.75: Halvorfold 
Calfskin Billfold (Value $5.00), Halvor-Key 
Case of Pin Seal (Value $3.75). Halvor-Card 
Case of Steer Hide, laced and embossed 
(Value $3.75), Morocco Letter Case (Value 
$2.75), all articles cornered in gold. Also hand- 
some pocket kit case for carrying outfit, with 
your name in 23K Gold across cover. Order 
book and price list included. Retail value $ 1 5.2 5. 
Remember, $4.75 sets you up in business. Act 
now! Whether you work full or part time you'll 
make big commissions. Get complete informa- 
tion. Send coupon at once! The gift season is 
on! Get in on the profits that are easily yours. 

Dept. PS, U.S. LEATHER GOODS CO. 
564 W. Monroe St., Chicago, Illinois 
I want to be your special sales representative 
and am enclosing $4.75. cost price of com- 
plete kit as described. Send full sales equip- 
ment. My name as below to appear on kit in 23K 
Gold. I am to receive ^liberal commission. If 
not satisfied in any particular, I will return out- 
fit and my money will be refunded immediately. 



Name- 



Nanu to appear in tSK Gold 



Address . 
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Spanish treasure galleon model built by 
Theodore Jansen with the guidance of 
Popular Science Monthly blueprints. 

Will It Be Galleon 
or Clipper Model 
This Year? 

ARE you going to build an historic 
u ship model this season, either as 
a Christmas gift or just for the fun 
of it? Certainly no hobby gives more 
pleasant and satisfactory occupation for 
the lengthening evenings of fall and the 
storm-bound nights of winter. 

What model to make is a matter of 
personal prefer- 
ence. There are 
ten to choose from 
in the list of ship 
model blueprints 
on page 114, not 
counting the mod- 
ern fishing 
Schooner Blue- 
nose. These all 
were designed by 
Capt. E. Armitage 
McCann, nation- 
ally recognized 
authority on ship 
models. 

The pirate 
galley, the Viking ship, the small Balti- 
more clipper, and the scenic half-model 
of a barque are relatively simple to build; 
the others are more elaborate, although 
all are intended for beginners and have 
been simplified as much as possible. 

The model illustrated is a Spanish 
galleon constructed by Theodore Jansen, 
of Newark, N. J. In sending eight pho- 
tographs of his remarkably well-built 
model, Mr. Jansen wrote: 

"Accept these photographs with my com- 
pliments for the wonderful blueprints of ships 
you have issued (all of which I possess), also 




The bell mount and 
stern deck stairway. 




Bow of the galleon. Note arrangement of the 
cannon, anchor, headboards, and figurehead. 




PLUMBING and 
Heating Contrac- 
tors in every cor- 
ner of the country know 
and recommend this 
pipe insulation which 
is identified readily by 
a red band on the in- 
side of every length. 



VZjetthe UTMOST 
out of jour fuel 



UTMOST what? After all, out of the 
welter of technicalities, claims and 
counter claims, there is but one thing 
that the Home Owner expects from his 
heating plant and that is, living comfort. 

So when you are urged to get the ut- 
most out of your fuel, that simply means 
to make each ton of coal ot gallon of oil 
give up for your comfort its greatest 
heating power. 

Your heating plant, no matter what 
its make, simply consists of a receptacle 
in which to burn fuel, some pipes and 
some radiators. Yet it is of utmost im- 
portance that these things which make up 
your heating plant receive the greatest 
assistance in their effort to provide you 
ample, comforting warmth in every room. 

On that account, insulation should be 
regarded as an integral part of your 
heating plan. There is little ques- 
tion as to which insulation because 




Johns-Manville, oldest and latgest manu- 
facturer of asbestos insulations, has spe- 
cially designed and made Improved As- 
bestocel for this purpose. 

Asbestocel is pipe coveting built to 
the proper thickness and made in 3 ft. 
lengths which can be cut and mitered 
for short places. It is constructed to im- 
prison within itself a vast amount of 
non-circulating air. Because the air is 
imprisoned in cells it cannot circulate. 
Because it cannot circulate it cannot carry 
off heat that should be safeguarded on 
its way to the rooms of your home. Im- 
proved Asbestocel on your pipes will 
provide more warmth than you would 
otherwise receive, and do it at an em- 
phatic saving in fuel. 

You may want to know more about Im- 
proved Asbestocel Pipe Insulation, 
why not mail the coupon below to 
our nearest branch, today? 



Johns-Manville 

IMPROVED 

ASBESTOCEL PIPE INSULATION 



JOHNS-MANVILLE CORPORATION 
New York Chicago Cleveland San Francisco Toronto 

Please send me further information about Improved Asbestocel Pipe Covering. 



Name- 



Address- 
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U T I U I TOO L 



The KINQ 
of t/iem all" 




A Practical Shop — for Practical Use 



Even though you want a shop just for the 
"fun of making things," you want one 
that will not "lay down on the job." 
That's why you will get more satisfaction 
per dollar invested out of the Ar-Con 
Utilitool than any other workshop on the 
market. It has the strength and rigidity 
in every unit to insure accuracy under 
either light or heavy loads. And it is the only 
outfit equipped with the super-efficient, 
non-radio-interfering, repulsion-induction 
type motor — full y£ HP, ball-bearing 
and practically wear and trouble-proof. 
Consisting of heavy cast-iron-bed lathe 
circular saw table; jig and scroll saw 
sanding disc and table; grinding wheel 
cotton buffs; drill chuck; turning tools 
and full accessory equipment, the Ar-Con 
Utilitool comprises a complete workshop 
that will do what you want it to do, 
in the way you want it done. 



FREE TRIAL-EASY TERMS 

Mail the coupon now for fully illustrated descrip- 
tive circular, together with details of our 10-day 
free trial offer and liberal time payments applying 
to the complete outfit or any unit or combination 
of units you may desire. 

THE AR-CON TOOL CO. 
TOLEDO, OHIO 



Th 
50( 



The Ar-Con Tool Co. 
500 Fasjctt St., Toledo. Ohio 

Mail me complete Information, prices and terms on 
Ar-Con Utilitool with details ot your tree trial offer. 



Street . 



City and State. 



In Aviation, they use 

the Sander 




. . . because it cuts 
finishing costs 50 to 75% 

Lockheed la one of many aviation plants where ■!.>■ 
TAKE- ABOUT is cutting fusel a«e and wing fini»hin« 
eodts from 50 to 75%. It is 5 times faster than slow, tedi- 
ous hand Handing. 

Likewise schools, woodworking plants, carpenters, in- 
dustrial planta and contractors find the TAKE-ABOUT 
Bander always useful — always a money maker on sand- 
ing, planing or scraping wood and metal objects — fumi- 
turo, stain, desks, boats, floors, walls, cabinets — any sur- 
face, in fact. 

Carry it to any job. PI up into light socket. Easily 
handled in any posi- 
tion. Weighs only 
13 lbs. Belt does the 
work. You simply 
guide the machine. 
Ilaptd Belt Action 
assurer smooth, uni- 
form finish. 

Ask us how the 
TAKE- A BOUT 
Sander can -lit your 
finishing costs. Write 
ay! 

The 
Porter-Cable 
Machine Co. 
2000 No. 
Salina St., 
Syracuae, N. Y. 






Shoe 
Bills 

Cement Las-Stik Haf- 
S(,lcs on both new and old 
shoes and get months of 
extra wear. Made of pure, 
live rubber, they will out- 
wear three pairs of leather 
Boles. Waterproof, wear- 
proof, non-skid on wet 
pavements, easy on your 
feet, easy to apply, and 
guaranteed to stick! Buy 
from your local dealer or 
order a couple of pairs to- 
day, and enjoy real foot 
comfort and save money 
on shoe bills. 



Haf-Soles 

50* 60< 



'ORTfK, 



<63805 



To Order 

Draw the outline 
of your shoe sole 
on'a sheet of paper. 
Send It to us and 
we will forward the 
correct size, l'rlces 
are postpaid. 

Haf-Solcs are made to fit every size shoe. Can be 
cemented to old shoes without removing the old sole. 
Used on new shoes the original soles never wear out, 
and the shoes last until the uppers are gone. 

Money Back Guarantee! 

Applied as directed. Las-Stik Haf-Solcs are guaranteed 
to stick and to wear. Send your order today! 

The Las-Stik Manufacturing Co. 

Dept. R-l Hamilton, Ohio 



for your very interesting and useful magazine. 

"No doubt you have been swamped with 
other photos of ship models built by your 
magazine readers, but I thought the inclosed 
pictures would interest you, as I have elabo- 
rated on the ornamental work and also de- 
signed a different base, the surface of which is 
built up like ripples of water, while the sides 
contain a conventional wave design and the 
hull itself is supported by two waves on each 
side. 

"I found pressboard such as electricians 
use, which comes in all thicknesses, very use- 
ful for small parts that had to be perforated. 
It is stronger than wood, yet can be bent al- 
most double before breaking, an advantage on 
parts that have to be curved. 

"The sails are of copper bent to shape, 
shellacked, and covered with voile. The stitch- 
ing of the sail surface is, of course, done before 
applying to the copper. 

"I hope to start another model this fall, 
although I have not decided upon which one." 

The blueprints from which Mr. Jansen 
worked are Nos. 46 and 47. They will be 
sent to any reader for fifty cents. 



Builds Modernistic 
Cupboard Cheaply 




Cupboard made of plain boards but distin- 
guished by modern treatment of book>heT. 

TONG before modern furniture took a 
I J place generally on the market, I 
wanted a cupboard that would be useful, 
ornamental, and inexpensive. 

After the cheapest kind of siding had 
been obtained, the cupboard was built 
to fulfill my idea of having two com- 
partments to store material, with doors, 
and an opening along the top for books. 
The back was covered with wall board to 
make the cupboard dustproof. 

The wood carried a decorative grain; 
so a walnut oil stain was used as a finish 
and rubbed to bring out the figure of the 
wood, which was then waxed. As the 
top, a broad shelf, is used for vases, an- 
tique brass, and the like, this piece of 
furniture is quite fitting for a studio or, 
indeed, for other surroundings. 

Imagine my surprise and interest, upon 
picking up a recent book on decorative 
art, to see a photograph of a cupboard 
almost identical to mine. Of course, a 
high grade of wood was used, but I could 
discern my idea. — Clara M. Langsdorf. 
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are removed and spread apart at the top. 

replaced after they have been cut down to 
a length of 18 in., bringing the top down 
to the height of the average coffee table. 

If the top and legs have many carvings 
and old-fashioned decorations, remove 
them, as the modern low table is marked 
by its simplicity. 

Desk Drawer Hides Lamp 




COLGATE LATHER ORDINARY LATHER 
Colgate' s lather (greatly Ordinary, big-bubble 
magnified) showing lather (greatly magni- 
moisture contact with fied). Note air-filled 
beardandminimumair. bubbles which can't sof- 
A common -sense princi* ten the beard sufficient- 
pie, scientifically au- ly. Only watercando the 
thenticated and proved job. Only small bubbles 
out by millions of men, permit sufficient water. 



Does your 

morning shave 
last as long 
as you wish? 

Now millions of men can answer 
"yes" because they've adopted 
small-bubble lather. 

WHAT a satisfying morning shave 
. . .when you know it's close enough 
really to last. No supper-time worry as 
to whether you need a second shave. No 
evening embarrassment. That satisfac- 
tion is known to every man who uses 
Colgate's small-bubble lather. He mois- 
tens his beard scientifically, so it comes 
off close, .that's why his shave is longer- 
lasting. Small bubbles moisten the hairs 
at their base, as big bubbles can't. 

Compare with ordinary lather 

We invite a critical comparison — your 
present lathering contrasted with the 
Colgate way. 

The minute you lather up with Colgate's, 
two things happen: i. The soap in the 
lather breaks up the oil film that covers 
each hair. 2. Billions of tiny, moisture- 
laden bubbles seep down through your 
beard . . . crowd around each whisker 
. . . soak it soft with water. 

Instantly your beard gets moist and pli- 
able . . . limp and lifeless . . . scientifically 
softened right down at the base . . . ready 
for your razor. 



BY SCREWING a socket on the inside 
of a desk drawer, it is possible to pro- 
vide a convenient lamp without marring 




the appearance of an antique desk. For 
use, the drawer is merely pulled out and 
inverted. — Joseph Braunstein. 




Coffee Table Made 
from Old Taboret 

ALMOST any 
. old-fash- 
ioned taboret or 
spindle -legged 
stand, now re- 
posing peacefully 
in the attic, can 
be converted into 
an attractive cof- 
fee table. That 
shown at the 
right was rede- 
signed by Mrs. 
Dorothy Browne, 
of Monrovia, 
Calif., from a 
stand which had been an heirloom. 

The main alteration is arranging the 
legs so that they are more nearly vertical. 
This is accomplished by removing the piece 
under the top, trisecting or .quartering 
it, depending on whether the original 
table has three or four legs, and placing 
each section farther out from the center of 
the table, as shown below. The legs are 




The converted table 
looks unlike a taboret. 




UNDERPIECE TRISECTED 
AND OPENED OUT 
To make the legs more nearly vertical, they 
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Screw Cutting! ITU 

PRECISION lAlnt 



SIZE 9x3, ONLY 

-169 




New Model 

SOUTH BEND M 

Junior Back Geared ScrewCut- '' 
line Bench Lathe (size v"x 3') 
complete with Counterslml't 
and Equipment shown. 

Free Catalog Shows All Sizes 
from 9 in. to 18 in. 

Countershaft Driven Lathes. Motor Driven 
1 n:i-".. Ouick Change I, ear I. allien. Standard 
Change Gear Lathes. Tool Room Lathes. Gap Bed 
Lathes. Brake Drum Lathes and Bench Lathes. 

Prices of Popular Sizes 
of Quick Change Gear Lathes with Equipment 



for the 

Manufacturing Plant, Tool Room, 
General Repair Shop, Machine 
Shop, Service Station, Electric 
Shop, Engineering Shop, Mainte- 
nance Airport, Flying School and 
Laboratory. 
All on Easy Payments 

We ship anySoulh Bend Lathe 
immediately upon receipt of 
only 20 per cent of Catalog 
price. Balance in 12 equal 
monthly payments. Write for 
Time Payment Catalog, q 



Size of Lathe 

9" i 3' 
11" 14' 
13" x 5' 
15" It' 
Ik" I M' 



Shipping 
Weight 

490 lbs. 

72S lbs. 
1110 Ibt. 
1550 Ihs. 
2035 Ihs. 



WRITIi FOR FREE CATALOG 

South Bend Lathe Works liS^&^'TnT "i'X. 

Lathe Builders fur 23 years— 4S.OOO users 




'oumcrshaft 
Drive 
$294.00 
359.00 
443.00 
513.00 
63K.00 



Silent Chain 
Motor Drive 
$398.00 

498.00 

602.00 

720.00 

817.00 




I Nam* 



■ Route 
|W. St. 



Spring , t eet - hmVr°Hl* a erilelbljl 
H <or largaA •mlii.2 <,w * r,ul ada.l 
und.r oKtrSetSSS ser.w,. Works I 

Bsn-knlfa - ottsli Kl" c * rrta « , *«l 



Iciiy.'acsi. 



Z " I. - - *""*~' fig C HIC*OO r l. . j ' 

CLJPJ1ERJ.-MAIL. TO — 3 

Also FACE 0N COUPON-th*"SS,000"CIRCULAI 
giving amazing 125-Picture story ot 

The"Pocket Machine Shopl" 

with Its 1-TON POWER-GEAR 
II Outgrips ■ 4 0 ■ Lb. Visel 




Itg 10-to-l ratio Power Gear- 



the i-ton GRIP of 20 Hands, 
yat - YOU CAN GRIP A HAIR. 



An Automat ic Lock-Grip Ratchet Wrench 

Speed VISE 
J'/z} ~\ MVfiMMii Parallel 
PLIERS 




NO. 3- tor all Wire, No. 2 -far all 

chain, spring-mak- work.'*chewed"nuts 
Ing. fence work, etc. In tight places, etc. 
No 1, Universal— for ALL Pilars. Nut Wrench, 
Vise and Clamp, Spring-making Work, ate. 



EIFEbfktmPllfF 




(Say "Eye- lei-Flash") "The T.N.T. of Tools" 

You got the amazingly Quicker, Better, Easier. 
Universal Tool Service of Nos. 1 . 2 & 3— Convert- 
ible in t/S second— in this new 24-Ounce Master 
Tool Kit (or the Price of One Good Tool; yet It 
Does the Work ot the beet other tools Weighing 
60 pounds and Costing $50,001 

Hundreds of Thousands of Men and Women 
are using these wonder Kits to make Homes 
and Estates more comfortable — Farms, Shops, 
♦ate, more profitable; to get mora and bettor 
service from Auto's and all mechanical devices 
tvtth a huge saving In money, time and energy! 

Used by the U. S. Army and Nnvy. Just try a 
pUeRencn Kit Once, and you'd no more go 
(sack to other tools than to the ancient ux*cart! 
With each Kit a 6i-page Manual of Mechanics 

A GUARANTEED SUPER-QUALITY PRODUCT 




EC '29 J.E.) 



ALSO BIG FALL AND WINTER MONEY-MAKER 

for PfleRench Factory Representatives— Fun or Part Tune. 
Amazing Demonstr'n sails at sight-makes S75-$200 week- 
ly all year 'round. Seasonal Demand Doubles Profits. A Ga. 
Repr.mada *97 In ao-Min. Group Sale; a Mlch.Repr.S3G8 in 

It days; another >37> In » days. Everybody wants the Kit! 



Mail Valuable Coupon Above SOW. 




Here's the Newest Idea rpi 
in Model Airplanes: — 1 fl© 

"American Eagle" 



Wing Span: 26 in. 



Weight: 3% oz. 



AN ENTIRELY new. light-weight, strong, fast- 
is, flying Model with IDEAL'S twenty years ex- 
perience behind It, and months of dependable service 
before It. New in construction, unique in design. A 
wonderful flyer. Fuselage and tail assembly of 
lialsawood; aluminum bulkheads; built-up wings 
with ready formed ribs; indestructible landing 
gear; special pitch propeller. Heautiful color scheme. 
Construction Is simplicity Itself; any boy can build 
this Model. Get one for Christmas. 

Complete Construction Set contain- &<% rn 
inft all parts and full instructions ^Il-.OU 

Also furnished Completely Assembled 
■nd ready for immediate flight, with C*r AA 
special silk-covered wings <J)D*UU 

Build a 3 ft. Flying Model of the 
FORD Transcontinental MONOPLANE 

A perfect, scale- 
model of the giant air- 
planes now In use for 
coas t-t o-coas t pas sen - 
ger t ransport at ton . 
Any boy can build it; 
the IDEAL Complete 
Const ruction Out ti t 
contains all parts, fit- 
tings and materials, 
with complete plans, diagrams and building-living 
instructions. The Model Is guaranteed to fly when 
correctly built. Complete Construction ->„ 
Out.it $8.50 

IDEAL Model Airplanes, Parts and Supplies are 
sold by Toy, Sporting Goods' and Hardware Stores. 
H unobtainable in your locality, your order will be 
filled from the factory upon receipt of price. 

All prices above are tB% higher Wett of 
Denver, Colo., and in Canada 

Plans for Model Airplanes 25c 

Complete, accurate H-sIze Plans, with Bulldlng- 
Klylnff Instructions, for any one of the following 
Models, sent postpaid for 25<: FORD MONO- 
PLANE: New Vork-Parls Monoplane; FOKKEU 
MONOPLANE; Curtlss BiPlane; DeHAVILLAND 
HIPlanc; NC 4 Naval Seaplane: Bleriot, Taube or 
Nieuport Monoplanes; Cecil Peoll Racer. Catalogue 
included free with plans. 

G4-page Catalogue of Models. Parts 
and Supplies for Builders — 5c 

Ideal Aeroplane & Supply Co., Inc. 

"The Safest Name in Model Airplanes 
for 20 Years" 
28 West 19th Street New York City 




A Spring Tool for 
Thread Cutting 

A SPRING tool for cutting fine, accu- 
rate threads on a lathe is a valuable 
addition to any machinist's or tool- 
maker's kit and therefore forms an es- 




The holder is machined from one piece of 
stock; it has a spring to supply the tension. 

pecially good project for high school or 
vocational school machine shops. 

The design illustrated was developed by 
E. C. Youngbluth and J. F. Faber, in- 
structors at the Academy High School, 
Erie, Pa. It has several desirable fea- 
tures. The holder can be made from one 
piece of flat stock and requires no tem- 
pering, because an auxiliary spring, which 
is replaceable, supplies the exact degree 
of tension needed for any specific job. 
Furthermore, the holder can be con- 
verted into a rigid tool by the insertion 
of an H-block, if so desired. 

The coil spring and adjusting screw are 
made from spring steel and machine steel 




The assembled spring holder with the 
inserted H-block, which makes it a rigid tool. 

respectively, while the other parts are 
fashioned from tool steel. Only the 
auxiliary spring requires tempering. 
The operations are as follows: 

1. Plane sides of body to required thickness. 

2. Plane body to form. 

3. Locate and drill ?jj in. dia. hole in goose- 
neck. 

4. Drill and broach square hole for tool bit. 

5. Drill and tap for pin, spring, and adjust- 
ing screw. 

6. Mill slot in gooseneck. 

7. Machine auxiliary spring. 

8. Harden the auxiliary spring. It should 
fit the hole in the gooseneck snugly. 

9. Make and fit adjusting screw, using a •>)( 



A-18 U.S.5 TAP 





. -r. 




' loi^Z " -HWi^jJi^ 



B — ~g~ 3* 

3 (kMi?® © /-tDIAM. 



CHAMFER 



Details of the five special parts, each num- 
bered to correspond with the view above. 
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in.- 18 United States Standard thread. Knurl 
the cap. 

10. Form coil spring. 

11. Tile and polish. 

12. Assemble. 

This project was awarded third place 
in the advanced metal-working division 
of a teachers' shop problem competition 
conducted by the Educational Depart- 
ment of Popular Science Monthly. 

Footstool from Tin Cans 

TIN cans and footstools are never asso- 
ciated, but a serviceable and attrac- 
tive footstool can be made by using tin 
cans for the form. 

Seven cans are tied as shown. It might 
be well, however, to cover each can with 



Foley Automatic Saw Filor in tho plant of 
the Audio Vision Appliance Co., division of 
Victor Talking Machine Co., Camden, N.J. 




cloth to prevent any rattling. A padding 
of cloth is placed on the top and bottom. 
The cover can be of velvet, any heavy 
upholsterv fabric, or even a piece of 
old carpet— W. E. B. 

Hints for Model Makers 

TO MAKE steering wheels for my two 
models of the Sovereign of the Seas 
(Popular Science Monthly Blueprints 
Nos. 51, 52 and 53), I used sheet lead. 
A J^-inch hole was drilled in the center of 
the blank, the rim was sawed on the out- 
side, and six holes were drilled from side 
to side with a No. 70 drill for the spokes. 
Pins were used for the axle and spokes 
and soldered together at the center. 

On the baseboard of each model I 
placed a name plate prepared from a 
piece of copper. I coated one side of the 
plate thoroughly with shellac and painted 
a margin around the edge on the other 
side. Then I painted on the name with 
etcher's stopping-out varnish (shellac will 
do, but plenty must be put on). The 
plate was etched in a bath of nitric 
acid. — T. C. Morris. 

Tools that are subjected to dampness can 
be protected by the following: Melt 1 part 
rosin in 6 of lard, add benzine in propor- 
tion of 1 pt. to lb. lard. Mercurial 
ointment will also protect steel tools. 



© 




A Net Saving of $61212 A Year 
Filing Saws on the Foley 

AN impartial survey by A. C. Nielsen Company, Industrial Engineers, in 
. the plant of the Audio Vision Appliance Co., shows that the Foley Auto- 
matic Saw Filer saves them 37.7% on filing their band saws, a net savi?ig of 
$612.50 a year. This gives them a net return of 350% on their investment — 
enough to pay for their Foley Filer every four months. 

Better Cutting Saws, Too 

This survey says, " In addition to the savings in filing \ SN^JliH^i \ 

cost, there are other advantages which result from the , | \ \ 

fact that saws are kept in uniformly better condition \ ^> \ \ 

than formerly. This results in faster and truer cutting V \ \ ? \ \ 

and longer life for the saws themselves." I^^^Ls^^H^A 

The Foley automatically files all kinds of hand saws, A 
band saws and cross-cut circular saws better than the 

most expert hand filing. Uses standard y** 

3-cornered taper files. Foley 

Send for this Nielsen Survey Successors to Foley Saw Tool Co. 

T , , . . ... . . 1009 Main Street N. E., 

Look into the facts in this typical > Minneapolis, Minn, 

case, i our saw filing problems are 

nrnhihlv trip «nmf> Vnu inn will Mean* send me the Nielsen Survey on the Foley 

prODaDiy me Same. lOU, lOO, Will y Automatic Saw Filar, and cop/ of jour booklet. 

be able to save money with a " Aa *«>•"">■ Afl Vour •" 

Foley. Send the coupon for y' Name 

Nielsen Survey and our jr "hu**ui 

booklet, "As Necessary ..♦* M^ea* 

As Your Saws." jr Clty SU te 
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m streak 



V comes to ease 
your cutting labor 

"Red Streak" all hard and hard 
edge Hack Saws brilliantly 
identify Hack Saw Perfection. 

SlMONDS, known for 
nearly a century as makers of the 
best cutting tools, now introduce 
"Red Streak" Hack Saw Blades — 
the new blades with important im- 
provements in design and construc- 
tion. 

It pays to choose hack saws with the 
same care given to other tool pur- 
chases. The brilliant red end on all 
"Red Streak" Hack Saw Blades is 
your best guide. You'll recognize 
it instantly. 

Furthermore, the red end on "Red 
Streak" tells you, first glance, the 
proper way to use "Red Streak" 
Blades . . . Put the red end forward 
and push toward the red! 

Look for the red end on "Red 
Streak" Hack Saw Blades. It's your 
protection in buying. 

SlMONDS 

SAW AND STEEL COMPANY 
F1TCHBURC, MASS. 

"The Saw Maker*" 




1 Pig. 1. Set of wood-carving gouges and chisels 
fashioned from discarded hand hack saw blades. 

Wood-Carving Tools 
Made from Hack 
Saw Blades 

WOOD-CARVING tools, always ex- 
pensive to buy, can be made without 
difficulty from old hack saw blades. 

One of the most necessary tools in 
wood carving is the "grounder" or flat 
gouge shown second from the light in 
Fig. 1 and in Fig. 2. It can be made from 
a 3-in. length of hack saw blade. The 
blade is first softened as described in a 
previous article, "Tools from Old Hack 
Saw Blades" (P. S. M., Oct. '29, p. 98). 
After it has been allowed to cool, the 
teeth are filed off. 

The gouge shape is obtained by setting 
the vise at the proper width and driving 
the blade into the opening with a hammer, 
as shown in Fig. 3 at A. Another and 
more efficient method is to use a wooden 
swage block cut to fit the shape of the tool 
as at B. 

In order to stiffen the otherwise springy 
blade, the channel must run the length of 
the tool. The edge of the tool, which has 
an outside and an inside bevei, the inner 
one being about one-third as long as the 
outer bevel, is shaped and partly sharp- 
ened before being hardened. 

Heat the tool to a dull red for about 
1 in. of its length; then, holding it vertic- 
ally, plunge it into cold water. To temper 



cm like light niny/ 




Branch Offices and Service Shops In Principal Cities L 



Fig. 2. The "grounder" or short flat gouge 
can not be purchased yet is most useful. 

it, brighten about 1 in. at the point and 
hold it over the flame so that the tool is 
heated in about the middle. Watch the 
cleaned part for the appearance of colors. 
As soon as a light brown or straw color 
appears, plunge the tool into the water. 
Here again the tool should be held verti- 
cally while plunging. 

Hack saw steel, if treated in this way, 
will hold a very keen edge. The beginner 
is apt to soften the metal too much during 
this tempering process. Should the tool 



^Ak- ROOT Presents the 

CoRBIN Hand 




Registers 

in R.P.M the speed of 

motors, generators, engines, line 
shafts, etc. Centrifugal principle; 
powerful, uniform action. Indicat- 
ing pointer holds steady; gives 
precise,* instant readings. Unaf- 
fected by temperature or moisture. 
Price, f.o.b. factory, $30. Ask for 
Bulletin. 



incorporated 
Hartford. Conn: 




Check 
Protec 
tor and 
Pen Com 
blned 



Show both ends 
of Security Pen. 
Demonstrate the 
sturdy, perfect 
writing fountain 
pen. Then Bhow the 
other end — the pat- 
ented Check Protec- 
tor, which protects 
checksfrom crooks, who, 
every year, steal over 
$250,000,000 raising 
checks. No other pen has 
this wonderful feature. No 
competition. No experience 
necessary. Make big money. 

Anmzing New l°lax» 

Entire new selling plan to Introduce 
this sensational novelty. Write 
now for details. No obligation. 
DISTRICT MANAGERS: We Can 
make you an attractive offer. 

SECUROGRAPH PEN CO. 

R-60 Securograph Oakland City, 

Building Indiana. 




GEARS 

In stock— immediate delivery 

Gears, Blxrd reducers, sprockets. OiruBt 
bear inc. flexible couplings, pulley*, etc. A 
complete line is carried in our Chicago stock. 
Can alto quote on special geari of any kind. 
Send ua your hlue-printa and inquiries. 
WriU for Catalog .Ve. Sli. 

Chicago Stock Gear Works, 
769-773 W. Jackson Blvd. , Chicago. 111. 
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prove too soft, the hardening and temper- 
ing can be repeated. 

All of the gouge-shaped tools shown in 
Fig. 1 are made in the same manner. 

When making a flat chisel, the end of 
the blade is, of course, left flat, but the 
stem is made trough shape to add to the 
stiffness of the tool. The cutting edge is 



BLADE 



WOODEN 
TOOL 

(OR STEEL) 




WOODEN TOOL 
OR CROSS PEEN 
HAMMER 



Fig. 3. The blade may be made gouge shape 
by employing either of the methods illustrated. 

formed by two bevels of the same length, 
each side of the tool having a bevel. 

The tools are ground and sharpened 
in the usual way, preferably using a water- 
wet grindstone for the grinding. Care 
must be taken if an emery wheel is used, 
as it is very easy to remove the temper 
from these thin tools. 

Slip stones with round edges can be 
obtained in various sizes for sharpening 
the inside of the gouges. The finish edge 
is applied by using a leather strop charged 
with crocus or rouge. 

If care is taken in making, shaping, and 
heat-treating these tools, a fine set of 
wood-carving chisels and gouges, large 
enough for almost any work ordinarily 
undertaken by amateurs, can be made at 
little expense and with only a moderate 
amount of effort. — Edward Thatcher. 

String Aids in Painting 
Chair Rungs Neatly 

WHEN chair rungs, legs, and similar 
parts of furniture are to be painted 
or lacquered with decorative bands of 
color, the work may be simplified by 
marking the boundaries with a string, 
tightly tied as shown. The cord prevents 




Applying the trim colors after marking their 
limits with string tied in the desired positions. 

the trimming color from running over the 
foundation color. After the trim is dry 
and the cord has been removed, an even 
line is left between the two colors, sepa- 
rating them neatly. 

On flat surfaces, paper wrapping tape 
or specially prepared "masking" tape, 
which is easily removed, can be used for 
the same purpose with excellent results. 
— Walter E. Burton. 




This attractive room 
takes its character 
from its Upsonized 
walls and ceiling 

Your friends judge you by your home. 

Your pride . . . your personality . . . 
your prosperity . . . are reflected by it! 

That is why attractive walls and 
ceilings are so vitally important in 
every home. For walls and ceilings are 
the background for furnishings. 

Ceilings are decorative opportuni- 
ties. With the new, aristocratic Up- 
son Relief Ceilings . . . the latest Upson 
achievement . . . any room can acquire 
new character. 

Interesting designs for 
every room in the house 
All the beauty of hand-modeled 
plaster ... a type of decoration hith- 
erto available only to the wealthy . . . 



By U psoni^ing, unsightly walls and ceilings — too 
oft neglected — may be easily renewed and beautified. 
No longer need any room in the house be a source 
of constant embarrassment and apology. 



is now within the reach of every home. 
We gladly furnish detailed suggestions 
which any good carpenter can follow. 

Upsonized ceilings are permanent as 
well as characterful ! Certified tests 
prove that Upson Board and Upson 
Fibre-Tile excel in resistance to jars, 
blows, heat, cold, moisture . . . even 
ordinary leaks ... as compared with 
needlessly heavy, brittle boards. 

You will like Upson Board! Learn 
today of the beauty that the new Up- 
son Relief Treatment can bring to your 
home . . . whether for a single ceiling 
or all through the house. We will also 
tell you about Upson Fibre-Tile for 
colorful, washable tile-like walls, in 
kitchen and bath at about l/10th the 
the cost of ceramic tile. 

UPSON 
BOARD 

We invite you to mail this coupon 



THE UPSON COMPANY, :it 7 Upson Pt.. Locfcport. N. Y. 

Enclosed find 10 cents for samples of Upson Board and 
Upson Fibre-Tile and copies of your new booklets — "Char- 
acterful Walls and Ceilings" and "Upson Relief Ceilings." 



Name 



City . 



) The Upson Company. Lockport. N. Y. 
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Lesson Illustrated 

— explains all about 




True Tone Saxophones 

Write today for the Buescher Saxophone Book. 
See the first lesson chart — look over all the 
different saxophones — get acquainted with 
the many strictly Buescher features that make 
the Buescher Saxophone the easiest of all in- 
struments to play .1 




Easy to Play 
Easy to Pay 



Learn why you can be playing 
popular pieces within two weeks 
and be able to take your place in 
an orchestra at the end of three 
months. You'll find it possible 
because only a Buescher gives 
you all these features : 

— Patented snap-on pads. 
— Patented automatic oct- 
ave key. 
—Perfect scale accuracy. 
— — Convenient key arrange- 
ment. 

— Hands stay in one play- 
ing position. 
These features arc explained fully 
in the new Buescher Book. Besides 
being easy to play, wo make it easy 
to pay for a Buescher. A little down 
and a little each month makes it pos- 
sible for you to play while you pay. 

Six Days' Trial 

After you have read t lie Itnescher Saxophone Book take 
any Saxophone or otlu-r instrument, on G days' trial in 
your home. See it — piny it — hear it — convince yourself 
that you can master it. Write today for free copy of the 
Buescher Book — use the coupon. 

BUESCHER BAND INSTRUMENT CO. 
2893 Buescher Block Elkhart, Indiana 



(517) 



BfESCHEK BAND INSTRUMENT CO. 
2803 Buescher Block, Elkhart, Indiana. 
Gentlemen: Without obligating me in any way 

F lease send me your free literature, 
am interested in the 
following instrument 

Name 



I Address 




SSfefES" In Your Home 

| *as Our marvrlous. practical Movie 
Machines sell as low as S3. 75 post- 
paid, and use same size film as big the?t-es. 
We also have wonderful films at lowest prires 
—with a new film exchange service. 

Don't Miss This I 
Write NOW for Free Catalogue. 
PARAMOUNT MANUFACTURING CO. 

Pont. A- 15 Boston,' Mjiss. 



QUICK. EASY PROFITS! | 

Practically no Investment, 
pmall space required. Steady | 
demand and BIG PROFITS 
finishing autos, furniture — paint- 1 
Ing houses'and barns with HB quick I 

Bpraj method. On* man does the work I 
of five with brushes, ran for Itself r.n I 
•»*v monthly payments. SODAYS" 
TKIAI-. Write today for details. 
HOB ART BROS. CO. 
Box P1191. Trov. Ohin 



^^hipshape 
Home ' 





Repairing Defective 
Electric Cords 

Hoic should the defective cord of an 
electric lamp or appliance be repaired? 

REPAIRING a defective cord is the 
most frequent electrical job the handv 
man has to undertake. It is essential to 
make sure, however, that the cord is really 
defective. (See "Testing Defective Elec- 
tric Cords," P. S. M., Oct. '29, p. 141.) 

To replace an attachment plug of the 
separable variety, use a pocket-knife to 
clean off the insulation on the ends of 
the two wires in the cord for about 14 
in., taking care not to cut off any of the 
fine copper strands. This can be best 



Fig. L Scrap- 
ing the cover- 
ing from the 
cord with a 
poc ke t k n i f e. 




done by placing the cord between the 
knife and thumb (Fig. 1) and using a 
scraping motion. The practice of car- 
rying the knife around the wire first, as 
is advocated by some writers, is risky 
in inexperienced hands, as it is easy to cut 
off some of the strands. 

Twist the strands tightly into a snug 
cable, tie the underwriters knot as illus- 
trated in Fig. 2, drop the other end of the 
cord through the hole in the plug, and 
make a half turn of the wires from left to 
right under the binding screws. Tighten 
them and trim off all surplus stray ends of 
wire with a knife or short scissors. 

If you wish to make an exceptionally 
fine job of the replacement and one that 
will be permanently free from trouble, 
proceed as follows: Remove some of the 
sealing compound from the top of an old 
dry battery and melt it in an old can. 
When the compound is liquefied, grasp 
the assembled plug and, holding it level, 
pour the melted insulation in the center 
of the plug until the depression is filled 
even with the edge (Fig. 3). If there is 



UNDERWOOD 




4 Row 
Keyboard 

SenttcYcu 
tor Only 

Think of it — onlr tl.00 brine the 
world'* mort famous Underwood Typewriter hf 
10 day* Free Trial. P«v onlv 10e a day on eaey 
monthly payment pUn. This h the full site 
standard Underwood with 4-row keyboard, 
manufactured to sell for 11.00. 

Famous No. 4 Underwood 

Tht« late model Underwood, -pecwllv priced nt only S39.90 (cash) is 
the lowe-t price ever quoted, lm* modern improvement* inchidinf 4-row 
keyb.K.M. two-color ribbon. back-spacer.riM.nn mm, ti.bulr.tor, r-lease. 
shift lock and many other improvement'. IBeatitifully refin iehed anal 
renewed. Look* and operate* like 1 r new. 




FREE! FREE! «° Day FREE Trial 



Complete (Home Study) 
Course of the Famous Van 
Bant Speed Typewriting 
System-fully ilfu.l rated, 
easily learned. 



Send rotipon for 10 dav Free Trial— 
if you decide to keep it nay only S3 
a month until special price of only 
$44.00 (term price) in paid. Limited) 

offer— act at once. 



INTERNATIONAL TYPEWRITER EXCHANGE, 

231 West Monroe St., Chicago, III., Dept. 1 138 A. 

I enclose tt deposit. Send Underwood Xo. 4 at once for 10 day 
8m Trial. If I am not perfectly witi-fied I can return it E«pre-e 
tolleet and ret my deposit back. If I keep it I will pay S3 a month 
onta I have paid *4*.W> S ML 



S 9e*m Aw. 

■ 
■ 

S Address 



• Town. 



. State.. 



Start to Play' 
Very First Day 

% Be the life of the party. Xylor- 
imbiats make $5 to f . a night. 
No knowledge of music required. 
Wonderful for home. Free, easy 
lessons; five days' trial; a year to 

i. pay ' Send Coupon for 



J. C. Deagaa, lac. Dept. 1658-A 1770 Berteau Are., Chioiga 

Send me, without obligation, full details of Free Trial offer 
and easy-payment plan on the Deagan Xylorimba. 

Name . . 
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Print Your Own 

Cards, stationery, labels, paper, 
circulars, tags, mentis, book etc. 
Save money and time, oat cost la 
half, Soltl direct from factory. 
Pay! for itself in a short time. 

Complete Outfits, S8.8S up. 

Job Press, ( II. Rotary ML 
Print for Chars, Big Profits. 
All easy, rules sent. Write for 
catalog of presses, type, paper, 
cards, envelopes, paper cutters. 
The Kelsey Co., P - 33, Mend en, Cone. 




SCIENCE 



IMjy -1 may m said to depend upon his 
-J*£j0r ability to distinguish between 
Science and fa hen. Science News- 
Letter. highly entertaining, brings you weekly * 
the authentic Information on the progress in 
every branch of science. 

Introductory Offer — Si for 13 weeks 
Science News-Letter 
2187 B Street Washington, D. C. 
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a little space around the wire for the 
compound to escape, this may be blocked 
with a bit of paper before pouring. 

How is a broken or defective socket 
replaced? 

REMOVE the old one by pressing on 
the shell at the point where it is 
marked "press" (Fig. 4). Separate the 
shell from the cap to allow access to the 
contact screws where the wires are at- 
tached. Loosen the wires and pull them 
off. Remove the cap. 

Proceed to install the new socket by 
slipping the new cap over the cord. The 
cap should be bushed with a composition 
bushing. Never place directly on a cord 
any cap which has a rough threaded hole 




UNDERWRITERS KNOT, 
ONLY CORRECT KNOT 
FOR CORDS 

F1G.2 



CAN OF MELTED _ 
SEALING COM- _/V 
POUND FROM 
OLD DRY CELL 





PRESS HERE 
TO SEPARATE 



SOCKET 
CAP 



WIRES UNDER 

CONTACT 

SCREWS 



PRESS TOGETHER 
WITH PLIERS 



APPLY SOLDER 
AND BIND WITH 
RUBBER -s. 
FRICTION 
TAPE 




•KNOT 



FIG. 6 



CORD 



CORD V„ 

FIG. 5 

Underwriters knot (Fig. 2); sealing plugs 
(Fig. 3); assembling socket (Figs. 4 and 51; 
joining wires with solder and tape. (Fig. 6). 

to cut the insulation. Clean off the ends 
of the wires, twist tightly, and tie an 
underwriters knot as well (Fig. 5). 

Attach the wires under the screws in 
the porcelain body, tighten them, and cut 
the surplus ends of! close. Place the brass 
shell over the porcelain body, taking care 
the slot lines up with the key or the pull 
ferrule, as the case may be. Snap the cap 
on the shell tightly by pressing all around. 

Hole is a connection made to a lamp 
or appliance with a cord which must 
liave taped joints in the base? 

UNWRAP the old tape. If the joint 
has been soldered, it will have to be 
cut apart; otherwise, simply untwist the 
wires and separate. 

To replace with new cord, first see that 
the hole where it enters is properly 
bushed or is very smooth. Push the cord 
through and, if space within permits, tie 
an ordinary knot with the whole cord on 
the inside to take the pulling strain. 
Remove about % in. of the insulation, 
twist each wire tightly with one of the 
base wires, turn over the end of the 
joint to make a U and press the U to- 



If it's worth 
Painting 



its 




Worth 



Wooster Brush 

The Bristles Can *t Came Out! 



THE amateur painter may 
think" Any old brush will do" , 
but professional painters know 
that a good brush is as necessary 
as good paint to get a smooth, 
beautiful, long-lasting paint job. 

pOSSSET 

I , GUARANTEED I 




"Ted the Tester" — 
188 pounds on a Wooster 
Brush and not a bristle came 
loose. This is an actual test! 



To be sure of a good brush, 
look for this trade mark. 

BRUSH COMPANY 

"Makers of good paint brushes for 78 years" 
WOOSTER, OHIO 



The wooster 
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HERE'S your 
chance to own 
'that brand new Genuine 
Model 3 Corona you've 
wanted — on the easiest 
terms ever offered — at 
LOWEST PRICE ever offered! 
Complete in every detail: back 
spacer, etc.. MANUFACTUR- 
ER'S GUARANTEE. Recog- 
nized the world over as the finest, strongest, 
sturdiest, portable built. Only a limited number 
of these splendid machines available. To get 
one, you must act now! 

Yours for 10 Days FREE— 
Send No Money 

Experience the joy this personal writing portable 
typewriter can give youl Use it 10 days free! See how 
easy It is to run end the splendidly typed letters it 
turns out. Ideal for the office desk, home, traveling. 
Small, compact, light, convenient. Don't send oat let- 
ton, reports, bills In poor handwriting when you can 
have this Corona at such a low price or on such easy 
terms. Remember these are brand new machines right 
oat of the Corona factory. 

Carrying Case Included 
—If You Act Now 

Leatherold carrying case, oiler, instructions free on 
this offer. Send no money — just the coupon. Without 
delay or red tape we will send you the Corona. Try it 
10 days. If you decide to keep It, eend us only $2— then 
S3 a month until oar special price of $39.90 la paid. 
Now la the time to buy. This offer may never be 
repeated. Mail coupon oow. 



MONEY SAVED 

By Using This Coupon 



Smith Typewriter Sales Corp. 

{Corona Division] 
469 E. Ohio St. , Chicago, Dept. B-3* 



Ship ma the Corona, P. O. B. Chicago. On arrival I'tl deposit 12 " 
with cxprcM sgi-nt. If I keap machine, I'tl •end too. %% • month ■ 
until the {37.90 balanca ofSS».9U price ia paid; the title to remain ■ 
with you until than. I am to nave lU day a to try the typewriter. If — 
1 decide not to keep it, I will repack and return to axpr« 
who will return my 12. You are togl»e your atandard gu 
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O «r tin « r TooT\ 
Chests arm depend- 
able. 

They nr.- made so good and 
ere fini-ned so attractively 
that they will [.lease the most 



H. GERSTNtR & SONS 
571 Columbia St., 
Dayton, Ohio. 




The Midget 
"Fioe-in-One" Slid. 



> Rule 

Polymet- 



(Patented 1-17-2?,) 



i - . combination Mannhi 
ric, Lojf Lo«, Binary. Add and Sub. 
tract Slide Kule. It will instantly add, 
subtract, multiply and divide any com- 
bination ol whole numbers, fraction*, 
mixed numbers and decimals. Give* 
every root and nower. also Loirs, bines 
and Tans-ents. Made of aluminum with 
scales on white celluloid. Size 4 in. Ap- 
proved and adopted by coHrsea. Price 
with instructions. $1 .50.r"»briernd Case 
60c extra. Sent C.O.I), if desired. Cat- 
bJobttm Pre.. CILSON SLIDE RULE 
CO.. Stuart .Florida: 



gether (Fig. 6). With a hot soldering 
copper, flux, and wire solder, make the 
joints permanent. Then thoroughly in- 
sulate the joints with a little "rubber" 
tape stretched quite thin. Follow this 
with a coating of ordinary tape, taking 
care to turn this over the ends. A well- 
made joint is not made as large as pos- 
sible; it is very tightly wrapped with 
sufficient material but not an abundance. 

What is necessary to replace a plug 
on the end of an iron, toaster, percola- 
tor, or waffle iron cord? 

FIRST remove the old plug by taking 
out the screws that hold the two 
halves of the composition forms to- 
gether. Inside will be found two separate 
contact spring pieces attached to the wires 
by short screws. Loosen the screws, pull 
off the pieces, and remove the strain 
spring. 

A new one is put on by reversing the 
order of removal. Before doing so, see 
that the insulation on the wires is com- 
posed of asbestos, which is the only safe 
material to use on heating appliances. 
Also be sure that the wires are well pro- 
tected with this material right up to the 
point of attachment. It is considered 
good practice when making this repair, if 
the end of the cord is at all worn or 
otherwise questionable, to cut off about 
3 in. This amputation gives a clean new 
end to work with. 

The first operation is to slip the spring 
strain piece on the cord with the rubber 
bushing end first. Then clean off the ends 
of the wires down to the copper for about 
% in., twisting each into a tight cable. 
Make the ends fast under the screws on 
the spring contact pieces and trim off the 
extra strands. 

The halves of the composition body 
of the plug are now ready to be clamped 
on the assembly. Take care to arrange 
the wires in the grooves molded in the 
inside of each half to take the strain 
without a knot. It will be found that the 
outer braid will have to be trimmed 
back about 2 in. When the halves fit 
together properly and the end of the 
strain spring is placed in the groove pro- 
vided for that piece, the screws can be 
tightened and the job is finished. 

What are the best types of cord to 
use in making these replacemen ts? 

SILK covered cords generally arc thinly 
insulated and should be used only for 
connecting lamps in dry rooms. 

For vacuum cleaners, washing ma- 
chines, and other appliances where cords 
are subject to severe wear, use heavy, 
round black cord, cotton-covered outside 
and rubber-covered inside. Electric irons, 
percolators, grills, toasters, and all other 
appliances using electricity for heat, 
usually require asbestos-insulated cord. 

In the garage, for long portable lamps 
or tools, use all rubber or steel armored 
cord, as grease, water, gasoline, and hard 
wear are encountered. 

Never tack or nail a cord around a 
baseboard, or you may cause a fire. 
Cords are supposed to be strictly portable. 
Allow the cord to lie on the floor if it is 
absolutely necessary for it to run a short 
distance. — Harold P. Strand. 




NEW 
COMPASS 

makes accurate 
drafting work easy! 



THERE arc dozens of jobs 
on which you need) a good 
compass — rsdio hook-up dia- 
grams, lighting outlets — no 
end to its workroom uses. 

Now you can have an 
accurafe compass without 
buying a set of cumbersome, 
expensive drafting instru- 
ments! This ESTER BROOK 
COMPASS is so small that 
it seems like a toy. It is very 
inexpensive, yet amazingly 
precise. 

It works on an ingenious 
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Above: Slide *djuUtd for long 



Above: Slide at the ihert radimt. 

new principle which prevents 
wobbling or slipping. Center- 
pin and pencil-lead are al- 
ways parallel and vertical. 
Radius shown clearly and 
correctly on the beam, in 
inches or centimeters. Makes 
true circles from J-f* *° 8* 
di am eter s . With slide reversed 
radius is exactly 2* greater 
than scale reading. 

50c at all stationers— or 
•end direct to Bsterbrook 
Pen Co.. Camden, N. J. Wr 
mail postpaid. 



PLAYING CARDS E*j2 

Smartly styled 
Two Packs 
for $2.50 
Super-fine linen 
finish quality 
Aid that mark of dis- 
tinction to your 
bridge party by 
playlne with these 
beautiful. Kilt-edged 
bl llnen-Qnlsh Cong- 
ttt resa Cards. Every 
)0tt card with your 
4 monogram on 
W the richly color- 
ed back. Spec* 
tally underprfced 
—3 packs for $2.50. 
You may order 
No. 81433 one deck with monogram for $1 .50. 

Give these ideal Gifts to your -bridge friends. When 
ordering be sure to print initials plainly. 

FREE GIFT BOOK ^ SUTSi 

charmlnj?. moderately priced Gifts for every occa- 
sion. Do your Christmas shopping In the comfort of 
your easy chair— direct bv mail — and save both time 
and money. Write today for this Free Book. 

B AIRD-NORTH CO. ttGj®g t 




Fly This Combat Monoplane 

Thb realistic copy of a mil' 
itary monoplane la an unu" 
aually steady bar. Win** 
spread IH in. Wright only 
os. Will take off by 
own power and fly over 80 
ft. Marking* in red and 
blue. Can be built in 2 
hra. without tool a. Coo- 
■truotioa act include* 6-in. 
aluminum propeller with 
shaft. 1 1* in. disc wheal*, 
wood struts, rubber band 
motor and all other part*, 
with clear diraotiona. Com- 

. latf*- 
taction or money refunded. 

The Midland Model Works, Chillieothc. Ohio 

( We cannot make CO.D shipment* . No retail catalooue i*rurd\ 




How to Work with 
Tools and Wood 

This book explains in a simple, 
straightforward manner all the proc- 
esses of working with tools and wood. 
It takes all the mystery out of using 
tools and enables you to spend many inter- 
esting and profitable hours in your home 
workshop. All details are clearly explained. 

Price $1.00 
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Water Tube Heater 
Improves Furnace 




The water tube unit installed in a secondhand 
cast-iron boiler. Note the stagger of tube rows. 

DISSATISFIED with the cost and 
difficulty of heating his twelve-room 
house with a large sectional hot water 
heater of standard [design, Dr. J. B. 
Gerould, of North Attleborough, Mass., 
bought a small secondhand cast-iron 
boiler and replaced the heating sections 
with two headers and twelve rows of 
staggered 1-in. copper tubes. 

"My whole idea in remodeling the 
boiler," he writes, "was to get quick 
heat, but with it I also get great econ- 
omy. I have never burned more than 
eleven tons of coal a year since I made the 
change in 1902, and during the last three 
years, since I have had an oil burner, my 
oil consumption has been a little less than 
2,000 gals. A neighbor with a house 
approximately the same size as mine 
burned 24 tons a year and now nearly 
4,000 gals, of oil." 

The tubes are held in the headers by 
expanding the tube ends in tapered holes. 
The heating unit has twelve rows of 1-in. 
copper tubing 20 in. long, spaced % in. 
apart and staggered as indicated. This 
arrangement results in approximately 100 
sq. ft. of heating surface. 

Dr. Gerould can come into a cold house 
and in a half hour have the house so 
warm that he has to close the dampers. 



EXPANDED END 
, OF TUBE 



TUBE HOLES 
IN HEADER, 




The copper tubes are held in place by expanding 
the ends in the tapered holes in the headers. 



WHOOPEE 

on Wheels/ 



DAVIDSON 



Important 
Improvements 
for 1930 



Whoopee that's healthful — 
motorcycling, sport of a 
thousand thrills! 

Whirling wheels on a winding 
road — motor that purrs when it's 
working hard, and whispers at 
racing speed! 

Ride away on a "45" Twin, 1930 
model, and revel in motorcycling 
at its best. On long tour or short 
rides, you'll enjoy every mile — 
and the miles will cost you almost 
nothing. 

Tour dealer wants to show 
you the 1930 models. See 
him today — as\ about his 
PayAs'YowRide Plan. 



Harley-Davsdson 

JWoioycAtcles 

, , V HARLEY-DAVIDSON MOTOR CO. 

A »l J-rll^r* lft Dept. P. S., Milwaukee, Wis. 

/rfj/liL Jft*^ . Wk Interested in your motorcycles. ScnJ literature. 

,«*f, / literature show H Namc __ 

Arf ltW\V I i n ?_ our Singles and ■ 

[0X ! Twins fur 1930. « ^T^nKlf ISSTfJlS^^mo^ 

years □ 31 years and up. Check your age group. 
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FREE 



The Greatest Railroad Planning 
Book Ever Published for Boys, — > 
46 Pages in Full Color, — Send 
for Your Copy Today. 



BOYS!— don't delay 
— the new LIONEL Railroad Planning 
Book is now off the press and thousands 
of copies will quickly be mailed. Get yours 
now ! Don't wait. 

It is full of surprises— a marvelous book 
chock full of pictures in color showing 
many ways to construct the world's finest 
model railroads. 

See in it for the first time the new Lionel 
"Giant of Rails"— the new 22M inch long 
Lionel "Steam Type" Locomotive — elec- 
trically driven, powered by the famous 
Lionel "Distant Control" "Bild-a-Loco" 
motor that can be taken apart and reas- 
sembled in a jiffy. 

See the new, swift, powerful Big "Bild-a- 
Loco" Models — the most extraordinary 
electric locomotives and trains ever built. 
You will want the latest news of Lionel's 
new bridges, switches, derrick, freight cars. 

and other accessories. It is 
the greatest model railroad 

Iilanning book ever pub- 
ished. Free to every boy who 
writes without delay. 

THE LIONEL CORPORATION 
Dept. D 
15-17-19 East 26th Street 
New York City 
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Proper Undercoats 
Insure Success 
in Painting 

By Berton Elliot 

THE question of what undercoat to 
apply for some specific painting job 
is one that generally bothers the 
amateur painter, but the selection of the 
proper priming coat is little more than 
following a few common sense rules. 

For all general purposes undercoats can 
be divided into four classes: for use under 
enamel, varnish, lacquer, and flat wall 
paint. 

In enameling, the procedure is to build 
up a foundation of flat undercoats before 
the final finishing coat or coats of full 
enamel is applied. The process is sub- 
stantially the same regardless of the sur- 
faces being finished. However, where new 
woods of the open-grain type are to be 
finished, the pores should be filled with 





Here's Real Fun with 
the Wonders of Chemistry! 

ET one of these new CHEM CRAFT Chsmiesl Outflu. Work 
\jr hundreds of interesting And Useful chemical experiments thst will 
show you the wonder, of chemical science; perform <ots of mysterious 
ehemicA! tricks, too. It's the finest fun you ever hnd. these nre the orur- 
InsJ chemistry sets: have more chemicals snd apparatus, better experi- 
ments and offer greater value. 

Six Different Sets to Choose from 

(No. S Illustrated abov*> 
Mo. 1 . Sl.OO No. S - * 5.00 No. IS - 515.00 
No. 3 ■ 3.00 No. 10 - 10.00 NO. 25 . 25.00 

_ (No*. S. 10. 15 and g& com* in Wooden Cabin*!*) 

Sold l>y nil Tov Departments. Ask for them by name — CHEM- 

CKAFT Chemical Sets. 

Try Chemistry for 25c Free Magazine lor Boys 

Cet CHEMCRAFT Junior, the set CHEM CRAFT Chemist Club NI ac- 
tor boys who want to see if tbey asine: full of fine ideas, stories 
like chemistry. Sent postpaid for and chemical stunts for everybody, 
only 2Sc. Write for your free copy. 

THE PORTER CHEMICAL COMPANY 

64 East Washington Street. Haawrstown. Md. 



AndySannella 

" Talks to Reed Players. 

Get this Free Book! 

On the air tonieht, and every night. 
Andy Sannella is earning- a fabulous 
salary with his Selmer Sax. In his book 
of ' 'Advice to Saxophone Players" he 
(rives more valuable Information 
than in ten private lessons. 
This book is free to all reed 
players. Send a postal today 
for your copy. No oblifration. 
If you will mention the in* 
struruent you play, we will 
send also, free sample of our 
Alexandre Reeds. They Flay 1 

Selmet 

59 SELMER BUILDING. ELKHART. INDIANA 

I n Canada : 516 Yongn- St. , Toronto 



Painting is more than spreading paint; much 
depends upon the choice of undercoats. 

paste filler. This also should be done on 
previously finished open-grain woods from 
which the old coatings have been re- 
moved with paint and varnish remover. 

The material generally used for enamel 
undercoats is a prepared "enamel under- 
coater," sold at most paint stores for the 
purpose. White lead and oil paint is also 
used, but the home craftsman usually 
avoids mixing his own paint. Flat wall 
paint also makes a good enamel under- 
coat. While it is softer than the specially 
prepared undercoaters and therefore does 
not make quite so hard and firm a founda- 
tion, it has the advantage of coming in a 
variety of colors. 

The prepared undercoaters generally 
come in white only and are adapted for 
use under white enamel and the light 
tints of ivory, cream, and gray. The 
amateur painter will find it better, when 
enameling in stronger and brighter colors, 
to use flat wall paint of a color closely 
approximating the enamel finish. Any 
skipped or too thinly spread-out places 
will not be so apparent when there is not 
so great a contrast between the under- 
coating and the finishing coats. 

The surface should be rubbed down 
with fine sandpaper (No. 00) to platelike 
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aT^-TO*" Protect Your 



Protect Your 

Tools F rom T heft. Write with elec- 
tricity my name or dulgn on the hard- 
est i>nd finest tools end InBtXUmonts.csr 
any metal, like writing on pwper with 
pen T pencil. Complete Outfit 
$3.50 Prepaid Anywhere, [nitres. - 
ink- illustrated rireoTex free. Wrile to- 

**■ A *l'£l5SSl3?i*H co. <ssOE» 

1171-A East Stark St., Portland. Oregon 




New Complete'Wondef Workshop 
Outfit 
saves voi 




Now jroti ran n»Te Inn rew 
smsiins Mn. ComMnation Sew 
(18 tools in one) ..hipped on 15 
dsys' epproTtl. at memifartur- 
er's rtsk. A complete ideal ma- 
chine shop for isetory. work-hop 
or home; will rip, rron* Put, her el, miter, 
morti**. drill rronve, tet-on. STind. rsh- 
hrt. buff snd rolliih. V H.P.-A.Cmptor 
inchided with all eitsrhments. write 
quick for i.n»f.-.l lO-^nv nPcr. 

SC0TT-BANS8ACH CO. 
DmI^s Wanted 
148-K So. Clinton Street CHICAGO 



WOODSTrtrjk 

Samples of 33 rare woods $2.00, 20 cabi- 
net and 20 inlay $ 1 . 75 , or your choice $ 1 00 
Sets labeled and postpaid. Send for catalog 

CRAFTSMAN WOOD SERVICE 

M-717 E. 62nd St. CHICAGO 



FORMS TO CAST LEAD SOLDIERS, INDIANS. TRAPPERS 

Hunters. Wild and Farm Animals. 222 Wonderful "True to Life" 
models. Easy and inexpensive to make. 1 furnish all necessary 
material. Send 5c Stamp for Illustrated Cataiog-ue. 

Henry C. Schlorcka. 1034-72nd St.. Brooklyn. N. Y. 
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smoothness before the first coat, and 
lightly between coats, to remove brush 
marks and level off nibs, bits of grit, and 
dust. The loose particles must be dusted 
ofi thoroughly. 

Just a word about the application of 
enamel undercoats. A three-coat job is 
generally used for white and the light 
tints, as follows: first coat, flat under- 
coater; second coat, a mixture of equal 
parts of flat undercoater and enamel; 
third coat, full enamel. 

Yellow pine, cedar, cypress, and similar 
pitchy, resinous, or oily woods, should be 
sealed over with a coat or two of thinned 
shellac before starting to build up the 
enamel foundation, as it prevents the 
pitch or oily substance from coming 
through and discoloring the finish. 

In the refinishing of mahogany and 
other dark, stain-finished, woods with 
light colored enamels, a sealing coat of 
shellac should be applied before the first 
undercoats; this will prevent the stain 
from bleeding through in the majority of 
cases. It is, however, almost impossible 
to apply a light enamel finish satisfac- 
torily over some types of penetrating red 
mahogany and cherry stains. 

THE most practical way to build up 
a varnish foundation, especially for 
the home finisher, is to apply as many 
coats of varnish as necessary over a 
foundation provided by the use of paste 
filler, if the wood is of the open-grain 
type. 

The filler, which ordinarily comes in 
paste form either in a light or "natural" 
color, or stained dark, is reduced with 
benzine or turpentine to about the con- 
sistency of heavy cream, and is applied 
to the surface with a brush. After stand- 
ing a few minutes until it commences to 
set — this is indicated by a dulling out or 
loss of gloss — it should be vigorously 
wiped off with a cloth, across the grain. 
Care should be taken that every bit of 
the filler is removed except that which 
has entered the pores. Allow the work 
to stand for at least twenty-four hours, 
until the filler in the pores has dried. The 
surface is now ready for the finishing coats 
of varnish. 

Liquid fillers are used to some extent 
on close-grain woods, where paste filler 
cannot be forced into the pores. Al- 
though it is a general practice in the 
varnish finishing of interior woodwork 
and floors of close-grain woods to start 
applying the varnish directly over the 
wood without any undercoat material of 
any kind, a liquid filler may be employed 
to advantage on furniture and other 
surfaces where the finest finish is de- 
sired. 

Some finishers also apply a coat of 
liquid filler to open-grain woods after 
the paste filler has dried throughly hard, 
to fill the tiny wood cells that are not 
filled by the paste filler, thus giving an 
absolutely smooth surface and permit- 
ting a finish of mirrorlike appearance. 
Liquid filler is applied with a brush and 
after it is thoroughly dry is rubbed down 
close to the wood with fine sandpaper or 
steel wool. 

A brushing lacquer, which dries a 
few minutes after application, is 
somewhat different from other finishing 





ZIP-ZIP 

SHOOTER 

YHOUSANDS of boys are made 
happy with this wonderful Zip-Zip 
■hooter, scientifically and practically 
made. If you like huntimr and outdoor 
■porta, get a Zip-Zip shooter with plenty 
of pep and force. If your dealer happens not 
to have them, order fr»m ua. Zip-Zip shooter 
86c or three for $1.0" 
send N tumps, Coin < 
money order. 

AUTOMATIC 
RUBBER CO. 

Columbia, S. C. 





Longer Life - — ^ 
Higher Efficiency 



for 

A. C. 
Radio 
Tubes 



BEN/AMI N 

Shock-A bsorbing 
Sockets 

Lessens the possibility of short circuiting 
the elements of the tube. 
Heavy spring contacts provide excess cur- 
rent carrying capacity. 

Special side wiping contacts assure posi- 
tive tube to terminal connections, 
ftronr-c suspension ring, contacts and sol- 
dering terminal all in one piece. 
Terminals plainly marked. 
For direct attachment to panel. . . $ .75 
For mounting on top of panel 1.00 

At all Radio Dealers 
Manufactured by 

Benjamin Electric Mfg. Co. 
Des Plaines, 111. 



New York 



Chicago 



San Francisco 



(■■—■aw bm* Breed squabs and 

if m-m H r n Mrf^ 4mT make money. Sold 
m _ TWOf<^riI b >' millions at talgber 
04yA a smH&i^X *m prices than 

Bm^MMRM M\^*^iC 47 chickens. Write 
B a m^ttm mi ))( Yimm. % flt onre for two 
JLAh O %jJmJr\Z/(^yM\\J freo books lel '- 

Ing how to do 

it. One Is 48 pases printed In colors, other 32 pages. Ask 
for Books 3 and 4. You will be surprised. 

PLYMOUTH ROCK SOUAB COMPANY 
616 H Street. Melrose Highlands, Massachusetts. 

Established tS year*. Ref erene* , any bank or trust company. 



A 

Beautiful 

New 
PANEL 
PLATE 





for the 
Famous 



HAMMARLUND 
DRUM DIAL 

RICHLY embossed, pebbled bronze 
in the modern mode. It has 
grace and charm appropriate to the 
superb dial mechanism back-panel 
that delighted thousands of radio set 
builders last season. 
The control knob can be mounted 
anytvhere on the panel. Illuminated 
scale. 

Write Dept.'_PSU for Details 

HAMMARLUND MFG. CO. 

424-438 W. 33rd St., New.York 

3o\. Btttan. Radio- 

ammarlund 

" RECISION 

PRODUCTS 
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Insist on 
TRIADS 

in Your Set! 

Then and only then will you 
experience perfect, trouble-free 
radio reception. Substantially 
built — mechanically superior — 
Triad Radio Tubes give unequal- 
led performance. Only the in- 
finite care exercised in the 
manufacture of Triads makes 
possible the famous Triad guar- 
antee — a minimum of six 
months' perfect service or a 
proper adjustment. 



"Ask for the tube in 
the black and yellow 
triangular box," 

Tunc in on the TRI- 
ADORS Friday even- 
ings, 8 to 8:30 P.M. 
(E. S.T.) over WJZ 
and associated NBC 
Stations. 



TRIAD MFG. CO. 

Paw tucket, R. I. 

I N $ U R t D 

RADIO TUBE* 




materials. It is reasonably satisfactory 
without undercoats. In the first place, 
though it does not have any wood-filling 
properties to speak, of, its makeup is 
such that it seals over the surface, very 
much as shellac, instead of soaking into 
it as do painting materials made with oil 
and turpentine. Therefore it will stand 
out on the surface fairly well without the 
use of an undercoating. It also has better 
hiding power than the transparent enam- 
els; hence, surface discolorations are 
usually hidden and a solid covering finish 
obtained with two coats of lacquer with- 
out the use of undercoats. 

For the finest possible lacquer finish 
on new work, however, open-grain woods 
should be filled with paste filler (as pre- 
viously described for varnish under- 
coats). Close-grain woods also may be 
brought to a better finish if liquid filler 
is employed to fill the small pores. 

A PRACTICE favored by many is to 
apply a wash coat of thinned shellac 
(regular four-pound cut shellac reduced 
with about an equal part of denatured 
alcohol) as a primary coat. Since lacquer 
can be applied perfectly over shellac, this 
method may be regarded as good general 
practice for the amateur finisher.Of course, 
the advantage of this sealer coat is much 
greater in the case of the softer woods, 
and with the extremely soft woods the 
use of shellac is almost necessary for 
satisfactory results, unless several extra 
coats of lacquer are applied. 

The use of shellac as a first coater in 
refinishing old painted, varnished, enam- 
eled, and stained surfaces with brushing 
lacquer also renders the use of the lacquer 
more satisfactory. 

Prepared undercoaters for use under 
lacquer are sold by some manufacturers. 
They combine the qualities of a sealer 
with a higher solid content than the 
lacquer itself, thus adding fullness and 
richness to the finish. These should be 
used according to the directions accom- 
panying the particular make of under- 
coater that is being used. 

In conclusion, a word should be said 
about undercoats on interior walls. It is 
absolutely necessary that bare plaster 
walls which have never been previously 
painted be given a sizing coat to seal over 
the extremely porous plaster. If this is 
not done, an indefinite number of coats 
could be applied to the surface, soaking 
in as fast as applied, without producing 
a satisfactory finish. 

Regular wall size or varnish size (sold 
at all paint stores), mixed with equal 
parts of the wall paint being used for the 
work, is extensively employed for the 
sizing coat. Prepared wall primers also 
are now available in most localities; in 
these the size is already incorporated, 
making a very convenient form of ma- 
terial to use. Either type of material is 
thoroughly satisfactory. 

A Galvanized iron roof or building that 
has been in the open for some time can 
be painted with any of the standard 
red lead, blue lead, natural graphite, 
or iron oxide primers without any pre- 
liminary preparation other than seeing 
that the metal surface is clean and free 
from grease. After the priming coat, any 
good oil paint can be applied. 



House Building 
and Painting 

Your House, John R. McMahon 

How to finance, plan, build, remodel and 
keep up a house. Price $3.00 

Builder's Architectural Drawing Self- 
Taught, Fred T. Hodgson 

For carpenters, woodworkers and others who 
desire to learn drawing at home. 250 illus- 
trations. 18 plates. Price $2.00 

Practical Bungalows and Cottages, Fred 
T. Hodgson and E. W. Braucher 

Perspective views and plans. Price... .$1.00 

i A Practical Course in Roof Framing. R. M. 
VanGaasbeek 

A thorough explanation of underlying prin- 
ciples and their application to practical work. 
116 illustrations. Price $1.50 

Light and Heavy Timber Framing Made 
Easy, Fred T. Hodgson. 

Practical methods for all kinds of timber 
framing from the simplest to the most com- 
plicated. 420 illustrations. Price $2.00 

Modern Carpentry, Fred T. Hodgson 

A practical, complete treatment of carpen- 
try, easily understood and non-technical. 2 
volumes. 600 illustrations. Price $3.00 

Practical Uses of the Steel Square, Fred T. 
Hodgson 

All that is possible to do with the square 
that is of practical value to the workman. 2 
. volumes, 500 illustrations. Price $3.00 

Practical Bricklaying Self-Taught, Fred T. 
Hodgson 

A guide for the working bricklayer. 300 il- 
lustrations. Price $1.20 

Concrete, Cements, Mortars, Plasters and 
Stucco, Fred T. Hodgson 

A guide for the preparation and use of all 
kinds of plastic building material. Illustra- 
ted. Price $1.50 

Practical Heating Systems, Trouble Jobs 
and Ventilation, E. W. Riesbeck 

The fundamental principles and practical in- 
stallation of hot water, steam, vapor, vacuum 
and air line heating systems. 82 illustrations 
and 61 tables. Price $4.00 

Practical Up-to-Date Plumbing, George B. 
Clow 

Covers the adaptation, installation, care and 
repair of all types of plumbing and hot water 
heating apparatus. 102 ill ust rations. 
Price $1.50 

The Mixing of Colors and Paints, F. N. 
Vanderwalker 

Illustrated, with line drawings and color 
chart. Price $2.00 

Modern Painters Cyclopedia, F. Maire 

A reference book for the painter and for the? 
home decorator. Price $2.00 

New Hardwood Finishing, FredT. Hodgson 

Gives methods for working hardwood, with 
description of tools, and methods for finish- 
ing and refinishing all kinds of woodwork. 
Price $1.50 

House Painting Methods, with the Brush 
and Spray Gun, F. N. Vanderwalker 

A dependable guide for contractors and 
journeymen. 141 illustrations and color 
chart. Price $2.00 

The Ross Crane Book of House Furnish- 
ings and Decorations 

6 color plates — 115 illustrations. Price. $3.00 

Automobile Painting, Including Modern 
Lacquer Finishes, F. N. Vanderwalker 

This book covers the whole subject in full 
detail. Price $1.50 

Interior Wall Decoration, F. N. Vander- 
walker 

Plain and decorative finishes, with practical 
working methods. Price $4.00 

Estimates, Costs and Profits in House 
Painting and Interior Decorating, F. N. 
Vanderwalker 

Price $1.50 

POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York City 
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Campbell's 
| Infra-Red 
Ray Lamp 





Write for 
Factory 
Price 



30 Days 
Home 
Trial 





Home Workshop 
Chemistry 

Simple Formulas thai 
Will Save Time 
■— — and Money 



rpiIE cleanliness of work and hands 
A necessary to all good craftsmanship 
demands that the old style begrimed cloth 
towel should be discarded in favor of a 
soft, clean paper towel, which is an effi- 
cient absorbent not only for water but 
also for grease and oil. 

Unfortunately, the many thoroughly 
worthless grades on the market have 
given paper toweling a worse name than 
it deserves. Here is a simple and de- 
pendable test by which the purchaser can 
judge accurately for himself the real value 
of the brand of towel that he is using. 
This is the "water absorbency test," as 
described by United States Government 
official specifications for paper towels. 

Rest the towel in a horizontal position 
across a small bowl or other support in 
such a way that an area of several square 




Noting the time that it takes 0.1 cc. of cold 
water to be absorbed by the paper towelinc. 

inches of paper is free and clear. With 
a medicine dropper, let fall in the same 
spot on the paper just two drops of cold 
tap water, equivalent to 0.1 cubic centi- 
meter. Hold the tip of the dropper near 
the paper so as not to spread the drops as 
they fall. 

Note the time, to the second, that is 
required for the complete absorption of 
the water by the fibers of the paper. De- 
termine the point by stationing the eye 
above and a little to one side of the towel. 
As long as any water remains unabsorbed, 
the reflection of light from its surface will 
show a brilliant spot, but this will become 
dull at the moment that the water is en- 
tirely absorbed. 

Repeat the experiment ten times and 
average the results. The official test 
requires that paper toweling completely 
absorb this amount of water in a maxi- 
mum of three minutes. 

The best grades of towels will absorb 
even more rapidly than this. On the 
other hand, the author has tested samples 
which took between ten and fifteen 
minutes for the test. Naturally, toweling 
of this kind could have little or no ab- 
sorbing power. — W. H. Hammond. 



Let Me Send You This 
Wonderful Lamp On Approval 

Have you some troublesome ailment? The rays from this wonderful lamp penetrate 
deeply into the body and generate a mild, soothing heat which quickly relieves con- 
gestion. If you relieve the congestion you will remove the trouble. Nature itself does 
the healing. Here is the lamp that should be in every home. 

HflltnltffiC Y"ii can use the lamp anywhere on instant notice. Connect with 
an y electric light socket. It does not sunburn or blister. It is on 
an adjustable stand — easily carried to any room — adjustable to any position. Thou- 
sands in use in homes. Leading health authorities recommend it for personal use. 
Letters from satisfied users everywhere tell us wonderful results with its use. Let me 
send you this lamp on approval — use on thirty days' trial. Just a few treatments 
will surprise you. First cost only cost. 

Vn«w PflVltlfitltC Shipped by parcel post 01 express direct to you 

v •* aBBwSS from factory at lowest cost. Easy payments enable 

you to have this wonderful lamp at once. Don't delay if you or some friend have some 
troublesome ailment. Write and let me send it at once. 

Get Our Book On Infra-Red Rays 

Quotes leading medical authorities and hundreds of users. Complete detailed infor- 
mation of uses and benefits to be derived from Infra-Red Rays. 

WILLIAM CAMPBELL CO. Dept. 1041, ALLIANCE, OHIO 



Ottawa Log Saw 




c! »i rniM 

OTTAWA 

'utruftA /Off ) OU 



lldlf A UanavI Woo.! is valuable. Saw 15 

ws»6 Money: M f . r.i» • da,, du ■» 



30 DAVS TRIAL. 
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lor FREE book. Snipped 



OTTAWA MFG. CO, 1801 -W Wood Street, Ottawa. Kansas 



Complete Your Home Workshop 
Equipment With the 
H & A BALL BEARING SHAPER 

Turn out moulding*, beading , matching— 
CiBcciv utile millwurlc job—At a fraction 
u*ua4 coat. The hr«C time th*t a pr 
Itrtivy-dulr Khsp*>r "... . . ..r romt 

within tbe price range of thr Average 
home shop. A I «> unrd in hundred* 
of woodworking And i <ln-rn.il 
*hopn. Portable; electric. Writ** for 

CAtAlOg. 

HESTON ft ANDERSON 
811 Market St. F.lrtl.ld, la. (£ 






— a very happy morning, when you can get out of bed 
and have a few minutes' healthy tussle with Gym Junior. 
This home gymnasium enables you to take hundreds of 
natural exercises — light, medium or heavy, as you 
choose. Keeps your muscles pliable, body vigorous; 
drives away blues. Fine for reducing excess weight. 

Q?$W^ : @ef/ome Gymnasmm' 

givesyounPunching Bag, Parallel Bars, Chest Weights, 
Rowing Machine, Massage Reducer, Swimming Ma- 
chine, Wrint Developer, Chinning Bar, etc. All in one 
apace- Raving, tubular- iron unit. Three persons (adult 
or children) can use. Handsomely finished, 
attractive in any room. AW suitable lot 
Clubs, Hotels, Offices. Hospitals and other 
group uses. Reasonably priced. 



WRITE FOR 

il! ..•!'.::< <: literature 
descriptive of Cvm 
Junior and partial 
payment offvr. 



GYM JUNIOR COMPANY 

528 N. Gregory Ave., Wecbuiwken, N.J. 
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RADIO ^TUBES , 



Quality 

Safeguarded 
from within 



Performance that reflects in- 
built quality has inspired a 
nation's confidence in the 
name Cunningham. 
They protect the nerve 
center of your radio. 
Identify them by 
the mono- 
gram 




E. T. CUNNINGHAM, INC. 
New York Chicago San Francisco 
Dallas Atlanta 

^y" *^* 



How to Fit a Night 
Latch Expertly 

By David Webster 

MANY home workers have fitted night 
latches successfully, but others have 
not been so fortunate in their attempts. 
A few suggestions which do not usually 
appear in the printed instructions accom- 
panying the locks may be of help in 
simplifying the work. 

We shall consider first the fitting of a 
rim spring latch of the standard type in 
the usual way for a right- or left-hand 
door. Locate the desired height of the 
latch, about 3 ft. 6 in. from the floor but 
somewhat less if the approach is from a 
porch floor that is lower than the floor 
of the house. If the distance from the 
center of the cylinder to the edge of the 
door is supposed to be 2 in., it is well to 
mark it actually 2% in., so as to set the 
latch back %, m \ this allowance is for 




LATCH ON DOOR 
(OPENING IN) 



INVERTED BOLT 



REVERSED 
LATCH 




REVERSE BEVEL STRIKER 

The latch can be fitted in two ways, depending 
on whether the door is one opening in or out. 

planing, should the door stick at any 
time. Bore a 1-in. hole entirely through 
the door stile. 

Break the connecting bar and the 
screws as indicated on them to suit the 
thickness of the door. Slip the cylinder 
through the outside ring until the back 
of the face is seated. Insert the cylinder 
from the outside of the door with the 
keyhole down. Place the false cap or per- 
forated plate on the lock side with the screw 
holes above the center. Drive home the 
two connecting screws that fasten the 
false cap, the cylinder, and the face ring 
firmly in place. Locate the latch ac- 
curately and drive the screws holding it 
in place on the door. 

To apply the striker — the member 
which is engaged by the latch — it may be 
necessary in certain cases to cut into the 
door casing as at A, as well as into the 
edge of the door jamb. 

In fitting a night latch on a door open- 
ing out, the lock must be set back far 
enough from the edge of the door to clear 
the corner of the rabbet at B. We shall 




New and Improved 
Work Shop! © 

Home Mechanics, Inventors, Model Male en. Crafts* 
men 1 Now you can expect new things— smai in g im- 
provements, new easy ways to make and repair a thou- 
sand and one different articles right in your own home. 
Here is everything you need to gratify your creative 
instincts— and to make big money, too. Even in unskilled 
hands results are surprising. MAC is a strong, sturdy, 

SractiesJ workshop— designed to perform the most dif- 
cult feats of woodcraft. 

lO Days 1 FREE TRIAL! 

We'll (rladly send rmi thin superb craftsman's ahop on approval 
for 10 daya KKKK TRIAL. Embrace* everything neceaaary far 

a complete motorized workshop. 1-3 H.P. Motor; 8-ioch Circu- 
lar Saw; ■ ■■ -)■■<: Lathe; 4-inco Jointer: Sturdy Jim* Saw and 
complete acceaaoriea fur all woodworking operation* , Guaran- 
teed to srive the highest deirree of aerrfee. Terma— SSJ low aa 
t ■ *i per month. The thlnjra you can make will be worth many 
timn the small monthly payments. We'll help you develop your 
mechanical Lai en Is . A complete service, including instruction* 
and plana. U given, ft ia simple to master the art of wood turn- 
la a' 



a very short time you can become an expert cabinetmaker. 



Write for Complete Details 

Sand us your nam* and address and we will mall literature illus- 
tration. «»d describing MAC —The POPULAR MECHANIC 
Workshop - and details of oar Free Trial Offer and liberal 
monthly terms. Writ* today ! 

MIDLAND APPLIANCE CORPORATION 

Dept. 1120 . 225 No. Michigan Av... Chicago, III. 




AEROVOV 

a M BUILT BETTER |.*T\ 
CONDENSERS AND RESISTORS 



Without a Doubt 
The Most Complete Line of 
Condensers & Resistors 

No matter what your requirements may be 
in the fixed condenser or resistor field, you 
are sure to find an AEROVOX unit exactly 
suited to your needs. We shall be glad Co 
send you our complete catalog on request. 




Your name will be put on the mailing list 
free of charge on request. 



AE ROVOX WIRELESS CO RP. 

/^jp\ ] 82 W tthlngton St.. Bklyn.. N. V. 

v£y PRODUCTS THAT ENDURE 1 



BUILDING THE BLUENOSE 

MODEL. SHIPS 

We can supply a special construction set 
for building a really fine model of the 
Bluenose, the famous racing 
fishing schooner 

We can also supply construction 
sets and all sorts of parts such as 
semi-finished hulls, blocks, dead- 
eyes, special flags, anchors, steering 
wheels, capstans, figureheads blue 
prints, books, etc., for building a 
Flying ("loud. Constitution, Span- 
ish Galleon, Mississippi River 
Steamboat, Sovereign of the Seas. 
Half Moon, Mayflower and many 
others. Also special construction 
sets for racing aail boats, power boats, model steam 
engines, propellers, etc., and fine tools for the model 
maker. Our large 48-page photographically illus- 
trated booklet contains valuable Information and 
hints for building ship models In addition to prices 
and full description of the above articles. Many 
people only slightly interested in models have be- 
come greatly enthused upon receiving this booklet. 

Be sure to send for this booklet before starting your model, as we 
can save you considerable time and money. A copy will be sank 
postpaid upon receipt of IS cts. (coin preferred]. 

Model Ship Supply Co., Dept. 0, Mineoa, N. T. 
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assume that the rabbet is Y% in., which, 
in the case of a close-fitting door, will 
require that the cylinder center should be 
set back about 2% in. This must be 
verified in every case. Bore the 1-in. hole, 
remove the backplate of the latch, re- 
verse the latch itself, replace the back- 
plate, and proceed as previously de- 
scribed. 

A reverse bevel striker must be fitted to 
the rabbet so that the latch will engage. 
The striker should be set in a notch cut 
into the jamb to receive it as illustrated. 

Catching Sawdust from 
a Small Circular Saw 

EVERY owner of a small combination 
woodworking machine will be in- 
terested in the device illustrated, which 
is designed to catch the sawdust from 
the circular saw and prevent it from being 
scattered about the room and over the 
clothes of the operator. 

My circular saw has a sawdust chute 
which serves a double purpose — to 
guard the blade under the saw table and 
to catch and discharge the sawdust in one 
direction. I have slipped a sugar bag 



BAG HOOKS 

SAW s — ^= 




"J he VonWoffmann Graduate Qualifies' 



The sawdust bag in place (upper viewi ; and 
hour the holes for the hooks are drilled. 

lining under this chute and have fastened 
it to the sides of the saw table with four 
S-hooks. 

The S-hooks hang in holes drilled in 
the sides of the saw table. How I drilled 
these holes is also illustrated. The tool 
rest was adjusted to support the saw 
table at the right height and the work fed 
to the drill by means of the faceplate 
mounted on the threaded spindle of the 
tailstock. 

A revolving circular saw causes con- 
siderable wind, and it is this air in motion 
which whirls the sawdust about the room. 
A sugar bag lining acts like a vacuum 
cleaner bag, for it allows the air to escape 
but catches the dust. In arranging a bag 
about a saw that is not shielded under the 
table, .there may be some danger of the 
bag's becoming entangled in the whirling 
saw. This should be carefully guarded 
against. — Joseph J. Lukowitz. 





Will Give You 
a Thorough- 
Practical Training 

The training which the Von Hoffmann 
student receives is the exact training which 
he must have to qualify for immediate positions 
on the ground or in the air. The cost is low con- 
sidering daily flying, the thoroughness of theoretical 
and ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors. 

Our Instructors Are Ex-Army Pilots 
Each with Over 3000 Hours of Flying 



Our School Registered, All Instructors and 
Airplanes Licensed by U. S. Government, 
Aeronautics Branch, Dept. of Commerce 

All Airplanes used by us for both 
instruction and passenger service are 
planes licensed by the U. S. Govern- 
ment and our instructors are U. S. 
Licensed Transport Pilots and U. S. 
Licensed Mechanics. Our equipment 
is new and of modern design, subject to 
daily U. S. Government Inspection. (We have a 
resident U. S. Government Inspector on the field 
— think what this means to you.) 



to Be 
Proud Of 

Our record 
to date 
shows that 
every Von 
Hoffmann 
Kraduato 
has received 
a U . S . 
Govern- 
ment Li- 
cense. 




Flying Course 

We teach you by actual 
flying and practical instruc- 
tion; no long course needed. 
No student bond required. 



Ground Course 




Easy Monthly Payments 

It is easy to pay tho Von Hoffmann way because small 
monthly payments are extended. Let us show you how you 
ran start now and pay later, even after you have finished the 
course of training. • 



Von Hoffmann 
Aircraft School 

•13 Lambert- St. Louis 
Flying Field 

(Lindbergh's Own Field, 



10'° 



Von Hoffmann 
Aircraft School, 82.1 
Lambert-St. Louis Flying 
Field (Lindbergh's Own Field), St. 
Louis. Mo. 
Please mall F&BB information at once. 

Name 

Address , .Town 

State Ago 



B No. 882 No. 27 

■ *loo VNm f^ 1 

H $2.50 IfM Si.2S 

f \ m week uy* a week 



BROS.fcCO. flTi 




©lAMONDSlVSTCHES 



CASH, or* CREDIT 



Send for FREE Catalog! 

Write for Christmas Catalog showing quality gifts 
at reasonable prices. 2000 illustrations and de- 
scriptions of Diamond Rings in Platinum and Solid 
Gold, Dinner Rings, Pins, Brooches, All Standard 
Makes of Pocket Watches, Pearls. Dresser Sets. 
Silverware, Clocks, Kodaks. Leather Goods. 

CREDIT TERMS: Pay one -tenth down; balance 
weekly, semi-monthly, or monthly at your conven- 
■ ■ lance. All goods delivered on first payment. 

Fiery Blue Whlto Diamonds! Dept. F-871108 N. State Stmt, Chicago, ill. 
Solid IS-K Whlto Gold Rings 

BBBaBaBaBaBIB1B a aaBBBBBBBBBBBaBB a aaBaBaBaBaBSBBBBIBBBa i aaa aH^toret fa Laodittg CtMrtsaBasaBBBBBsaaai 




No. 918 

Sl.OO \3 




No- 924 — Woman's Elgin 
bracelet watch, $29.50; £2. Bf 

down; $2. 9» a month 



No. 92 7 -Elgin "Legionnaire" 

for Man, SI 9: $1.90 down; fl.90 
a month 



back. Goods sant for your tree 
examination on request. 
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EVEREADY 
RAYTHEON TUBES 
FOR 

TALKING 
PICTURES 

AND 

TELEVISION 




ARE DEFINITE CONTRIBU- 
TIONS TO THIS NEW SCIENCE 

Eveready Raytheon is at the 
front in television . . . with both 
transmitting and receiving tubes 
of proved dependability and per- 
formance. 

The Eveready Raytheon Foto- 
Cell is a long-life transmitting 
tube for talking pictures, made in 
several standard types. Also used 
in television. Foto-Cells to special 
specifications will be made at rea- 
sonable prices. 

The Eveready Raytheon Kino- 
Lamp for television reception is 
the first tube developed commer- 
cially which will work with all 
systems. Its glow is uniform over 
the entire plate. Its reproductive 
qualities are perfect, without the 
need of mirrors or ground glass. 
The performance of each tube is 
carefully testedinour laboratories. 

Correspondence is invited from 
every one interested in television 
and talking pictures. 

NATIONAL CARBON CO., Inc. 
General Offices: New York, N. Y. 



Unit of 
Union Carbide 



Litre 



and Carbon 
Corporation 



EVEREADY 
RAYTHEON 



Chuck for Machining 
Commutator Rings 

THE commutator rings used on the 
armatures of New York electric rail- 
way (subway) cars are made of cast steel 
and are machined all over. To insure the 
balance, the rings must be machined in 
such a manner that an equal displacement 
of metal exists at all the opposing points 
of curvature. It is essential also that par- 
allel faces be produced. The work must 
be highly accurate. 

We found that doing all the necessary 
work in the dog chuck was quite expensive 
in time and labor, since it was almost im- 




By its aid com- 
mutator rings 
can be turned 
with a high 
degree of ease 
and accuracy. 



possible to get the balance desired under 
test, even with tedious "truing." A 
mandrel was tried. It gave better satis- 
faction, but, because of the awkwardness 
of the tooling, more time was required. 

The problem was finally solved by the 
chuck illustrated. The body is a forging 
made from a piece of an old axle. One 
end is threaded to fit the spindle of the 
lathe, and the other is provided with a 
flange against which the ring rests while 
being machined, and with a cylindrical 
portion that is a neat fit for the finished 
bore of the ring. This bore is 7M in. in 
diameter. In the center of the chuck a 
tapered and threaded hole is machined, in 
which an expanding screw is fitted. In 
the body of the chuck three grooves, 1 
in. wide and 1 14 in. deep, are milled 120° 
apart and radiating from the center. In 
these, three hardened and ground dogs 



V-GROOVE 

THREAD FITS 
LATHE SPINDLE 



Trade-marks 




EXPANDING' 
SCREW 



CLUTCH DOGS'/ 
COMMUTATOR RING (HARDENED) 

Tightening the expansion screw forces the three 
dogs out against the inside surface of the ring. 

are placed. One end of each of the dogs 
is made to fit the contour of the taper on 
the expanding screw and is kept always 
in contact with this screw by the springs. 

In operation, the commutator rings are 
first bored by being held in the regular 
chuck of the lathe to the exact size re- 
quired; then they are placed on this 
chuck, the expanding screw is set up 
hard, and all the other surfaces turned, 
bored, and finished at the one setting. 

The shank of the chuck is long enough 
to allow the rings to be reversed so that 
the V-shaped groove at the rear may be 
machined. — Albert M. Thomas. 



The Telephone book 

with The MAGIC 
MICROPHONE 




mild your own 
Electric 
Telephone! 



The TELEPHONE BOOK " Mil 
the inside Mory of the telephone: 
explain* how it works and how to 
nuke * ml, electric broadcast in* tele- 
phone of your own. AI«o fives instruc- 
tions fur makl'is • Super-sensitive Microphone, n D* to* top hone. a Stctho* 
scope and other sound -de tec tine instrument'. You ran have great fua 
eKprrimitntin* In telepbonie and microphonia science — the science, o? 
sound transmission. . . . All parts, wir.ng and other apparatus aro 
included; everything packed in an unique Book-Box. 

Price J5.00 

Ask for "The TELEPHONE BOOK" at Toy Department* and 
' iable, we will send your set postpaid. 

Free Magazine for Boys 

Full of ideas of pound trans mi** ion and detection, wood w or king and 
chemistry. Write for your free copy at once. 

The PORTER CHEMICAL COMPANY 

Manufacturers of "CHEMCRAFT" 
66 East Washington Street, Hagerstown. Md. 



F=PW A DOLLAR BILL TO THIS==* 



Get this genuine 
leather 5 window 
eard rase, with 
gold corners. Mar- 
sonic emblem 
stamped in heavy 
gold. Your name 
or other stam- 
ping 35c extra, 
per line. Money 
back guarantee. 
9 windows fl-50. 
13 windows $2.00. 



A Novel 
Charm 




A most mysterious watch charm of heavy 
plated gold. Shows the Square and Compass 
when revolved. Something different. Packed 
in an attractive box. Catalog suggests $1 00 
many other gifts X 



SOLID GOLD PIN 




Just the right size. 
Latest style. A 
lasting re- 
membrance and an 
appreciated pres- 
ent. Largo 

Pleate tend catalog e 

□ No. 1 0, Books, Monitors, 

Jewelry 
2 No. 11, Lodge Supplies 

Established 1859 



variety — Mas- 
onic, Chapter, 
32nd Degree, 
Shrine, Grotto, 
O. E. 8., De 
Molay. $JOO 



Redding Masonic Supply Co. 

200 Fifth Ave. - Dept. P. S., New York 
a "Everything Masonic " ~ 



WADE BENCH LATHE 

Cap., 4 in. dia. x 12 in. 
Ic-nitth. Slidereit has trav 
el entire length of bed. 
Lead-serew inside bed. 
Hollow spindle. Turning, 
facing, boring, drilling, 
winding, thread cutting. 

No. 1 Lathe, plain 
deadstock - ■ - $40.00 
No. 2 Lathe, back-seared headstock S3. 00 

CoinDleto line of arrnssorios at equally low prices. Ciitalog sent frit-. 

THE GER OLD COMPANY 

Dept. P. S. 10. 120 U barty Street. New York 




((%c T INVENTORS 

V^oyPANYWe Build Models 

Rend us your rOQfb Idea. Our Master Mechanics will 
develop It for you Into a practical working Model. 
Thirty years successful experience doing this very thing. 
Best shop equipment . Expert advice. Confidential 
service guaranteed. Dank reference furnished. Send 
for free booklet "The load To Success.'* 

Crescent Tool Co. a~*2Sk,*o*. 



© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Are You Caught Behind the 

Bars of a "Small-Time" Job? 



Why be satisfied with a "small-time" job at low 
pay? Why grind along at tiresome, uninteresting 
work with long hours and no future? Why take orders 
all your life from every Tom, Dick, and Harry who 
happens to be your boas? 

Right now— this very minute — you hold the key to 
REAL SUCCESS in your hand. Hundreds of other 



men before you have read of COYNE juat as you are 
doing now— and are making $50— $75 — a week as 
a result. This is your HKl CHANCE to get friendly 
help and practical training that will enable you to 
climb out of the rut, and EARN REAL MONEY! 
Don't miss It! Today may bo the big turning-point in 
your whole life! 




Without Books or Correspondence 



S . _ _ 

heavy, dirty and hard that they sap a man's strength 
and keep him dog-tired all the time— or 
else they are so disagreeable, uninter- 
esting and poorly paid that they kill 
his ambition in almost no time. And 
AMBITION is the most valuable thing 
a man can have! 



By Actual Work — in the Great Shops of Coyne 

OME kinds of jobs ought to be labeled with a big Mfl Advanced RHnoatiAn m* Fvmo. 
sign that says "Man-lriller." They are either so « Y? . . *^»M« a »OH Or JiXpe- 

l*1PtirP NpPflcH With a personal, practical method like 
riCIWC 11CCUCU this, is it any wonder I Bay I can make 
any man into a master electrician in 12 happy 
weeks? You don't need a bit of previous experi- 
ence or advanced education. Many of our most 
successful graduates are fellows who never went 
to high school and hated "book learning." The 
Coyne method is different! 

Special Offer Now 



Fascinating Work- 
Real Pay! 

That's why so many men are turning: to ELEC- 
TRICITY, which offers unlimited rewards and op- 
portunities — with ordinary salaries of $60 — $75 and 
up a week! Rig-lit now big* electrical jobs are actu- 
ally going- begging! Electrical experts are in de- 
mand — and the need is growing every day! The 
situation is one that spells O-P-P-O-R-T-U-N- 
I-T-Y in letters a foot nigh for the man who is 
wide-awake enough to see it! 

Learn Quickly 

Let me make you a master electrician — the 
Coyne way. I've done it for thousands of others — 
farmers, laborers, factory men. and hundreds who 
haven't had more than 8th grade education! I can 
do it for you — and start you off on the road to in- 
dependence and biff earnings in just 90 days! 

Not by Books 

The secret of Coyne-training is that It is ALL 
PRACTICAL work. No books — no dry lesson s — 
no useless theory. In the great shops of COYNE 
you learn the "ins and outs" of Electricity by ac- 
tual work on real electrical equipment — the finest 
outlay in the country! And best of all — experts 
work right with you every step of the way, show- 
ing you all the electrical secrets that are essential 
to your success I 



Big Pay Jobs 

are common in electricity. Our 
free employment bureau puts you 
in touch with openings to choose 
from. The following are only a 
few of tho kind of positions you 
fit yourself for in the Great Shops 
of Coyne: 

Farm Lighting Experts 

ISO to $100 a Week 
Armature Expert 

950 to $100 a Week 
Power House Operator 

$60 to $T5 a Week 
Auto Electrician 

$60 a Week and up 
Inventor - Unlimited Income 
Mainter. ince Engineer 

$ a Week and up 
Service St*». on Owner 

u : to $200 a Week 
Radio Expert, $60 a Week and up 
Contractor, $3,500 to $15,000 a Year 



Special Reduced 
Tuition Offer 

IJA fJU" - For a short time I am 
•v^WT" making a Special 30th 
Anniversary Offer. You can now 
get a real money- making train* 
ing at the lowest price. 



Make up your mind today to 
get into one of these real-pay 
electrical jobs. If you act now — 
I'll pay your railroad fare toChi- 
cagoand give you these courses 
free! AVIATION ELECTRIC- 
ITY, RADIO and AUTOMO- 
TIVE ELECTRICITYI And be- 
Bides that, I help you to a part- 
time job while learning I FREE em- 
ployment service forlifeafter grad- 
uation, too. We place dozens of men 
in wonderful jobs every week. 

Send tor FREE Book 

Just give me achance to tell you 
about the unlimited opportunity 
that awaits you. Let me send you 
this bis book free, containing over 
150 photographs and listing and 
telling yon how you can qualify 
for the kind of jobs that lead to 
$76 to $200 a week. If you really 
want more money and a won- 
derful future, send for this 
book nowl No obligation 
Simply mail the coupon. 



Mai/This 



Coupon 
Today 




ELECTRICAL 

SCHOOL 



■ 
i 
i 
i 
i 




COYNE ELECTRICAL SCHOOL 
H. C LEWIS, Dept. «9-73 
soo South Paulina" Street, Chicago, 111. 

Dear Mr. Lewis: — I want the facts, so without obligation . Bend me 
your free illustrated catalog and details of your K. R. fare. 

Name 



500 S. Paulina St., Dept. 89-73 , H. C. Lewis, Pres., Chicago | 



Address- 



City- 



..State- 



Coy 
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"Last night I came home 
with great news! " 

"I'd telephoned Ruth that I had a surprise for her 
and she could hardly wait for me to get home. You 
should have seen her face when I told her the Boss had 
called me in and given me a $25 increase. 

" 'It's wonderful,' she said, 'just wonderful. Now 
■we can pay some of those bills that have been worry- 
ing us and even put a little in the bank each week. 

" 'Remember the night we saw that coupon in a 
magazine and you decided to take up an I. C. S. 
course? It made a mw man of you, Bob, and I knew 
it wouldn't be long before the firm would notice it. 

" 'We certainly owe a lot to the. International Corre- 
spondence Schools. You would never have received 
this increase if you hadn't studied at home and pre- 
pared yourself for bigger work.' " 

How about youf Are you always going to work for a 
small salary? Are you going to waste your natural 
ability all your life? Or are you coins to get ahead in 
a big way? It all depends on what you do with your 
spare time. 

Don't let another precious hour pass before you find 
out what the I. C. S. can do for you. It doesn't cost 
you a penny or obligate you in any way to ask for full 
particulars, but that one simple, little act may bo the 
means of changing your entire Hie. Do It now! 

Mail Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal V niter tit if* 
Box 7647-F, Scranton, Penna. 
Without cost or obligation on my part, please send roe 
a copy 'of your 48-page booklet, "Who Wins and Why," 
and tell me bow I can qualify for the position, or In the 
subject, belore which I have marked an X: 

TECHNICAL AND INDUSTRIAL COURSES 



1 Architect 

□ Architectural Draftsman 
J Building Foreman 

□ Concrete Builder 

1 Contractor and Builder 

□ structural Draftsman 

□ Structural Enclneer 

□ Electrical Engineer 

□ Electrical Contractor 
J Electric Wiring 

□ Electric Lighting 

□ Electric CarBunnlng 

□ Telegraph Engineer 

□ Telephone Work 

J Mechanical Engineer 

□ Mechanical Draftsman 

□ Machine Shop 1'raetlco 
J Toolmaker 

□ Patternmaker 
JClrll Engineer 

□ Surveying and Mapping 

□ Rrldge Engineer 

□ Gas Engine Operating 



□ Automobile Work 

□ Aviation Engines 
Plumber and Steam Fitter 

3 Plumbing Inspector 
J Foreman Plumber 

Heating and Ventilation 

Sheet-Metal Worker 

Steam Engineer 

Marine Engineer 

□ Refrigeration Engineer 

□ It. R. Position! 

□ Highway Engineer 

□ Chemistry 
~ Pharmacy 

Coal Mining Engineer 
Navigation □ Assayer 
Iron and Steel Worker 
Textile Overseer or Supt. 
Cotton Manufacturing 

□ Woolen Munufnrtutlns 

□ Agriculture □ Fruit Growing 

□ Poultry Farming 

□ Mathematics □ Badio 



BUSINESS TRAINING COURSES 

□ Business Management □ Business Correspondenca 

□ Industrial Management G Shaw Card and Sign 

§ Personnel Management Lettering 
Traffic Management □Stenography and Typing 
Accounting and r. A. L English 



Coaching 
DCoat Accounting 
D Bookkeeping 

□ Secretarial Work 

□ Spanish □ French 

□ Salesmanship 

□ Advertising 



Name 

Street 
Address.. 



□ Civil Service 

□ Railway Mall Clerk 

□ Mail Carrier 

□ Grade Srhool Subjects 

□ High Srhool Subjects 

□ Illustrating □ Cartooning 
Lumber Dealer 



City. 



..State- 



Occupation 

If MM reside in Canada, tend thit coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 




START ON A KtAL SALARY- 
WITH EXPENSES PAID 

Trained men are needed in this 
important profession. Fasci- 
nating work; plenty of variety; 
chances to travel. Advance- 
ment rapid with experience. 
Report to high officials. 
We assist you to a position 
paying from $120 to S135 a mouth 
and expenses upon graduation, or 
refund your money. Pre- 
pare in 3 months spare 
— time home instruction. 
f ojl9i Cost moderate. Send for 
IHri free booklet today. 

Standard Business 
Training Institute 
. , rrt^ Dir. 3 Bullalo. N. Y . 



TAPER 




The die, with the 
tube in place, is held 
firmly between the 
jaws of a heavy vise. 



Punch and Die Set for 
Bellmouthing Tubing 

AUTO repair men and other mechanics 
L who make many repairs or new in- 
stallations in brass or copper tubing will 
find the little punch and die set illustrated 
a handy and useful combination for pro- 
ducing uniform bell mouths for joints. 
It consists of a pair of steel blocks, ma- 
chined as shown, 
and a taper punch. 

The blocks are 
made with a step 
on the side to pre- 
vent their slipping 
down when 
clamped in the 
vise. The holes in 
the blocks are 
drilled to fit the 
outside diameter 
of the tube and 
are countersunk to 
a depth of yi in., at any angle desired. 
Other sizes may be provided for in the 
one set by making the blocks correspond- 
ingly larger. 

The space between the blocks should 
be from to l{ 6 in. when holding the 
tube. In use, the blocks are placed over 
the tube so that about yi in. of the tubing 
projects, and are gripped with light pres- 
sure in the bench vise. The taper punch 
is inserted in the tube and tapped down 
with a hammer. — H. L. Wheeler. 

A Wrench for Lock Nuts 

WHEN a number of screws have to 
be assembled with lock nuts, much 
time can be saved by using a combination 
screw-driver wrench like that shown. It 
is then not necessary to run the nuts on 
the screws first and back them again to 
the locking position. Another advantage 
is that the wrench acts as a guide for the 
screw driver. 

The wrench is made of flat bar stock 
bent as shown, drilled to fit the screw 
driver shank, and filed hexagonally to 
fit the lock nut. The wrench is assembled 
on the screw-driver before the blade of 
the latter is flattened, so that the two 
pieces cannot come apart. 

In operation, the lock nut is run on 
the end of the screw just enough to 
clear the end so 
that it can be 
started in the hole 
by hand. Then 
the w .ench is slip- 
ped e ver the nut 
and held in the 
left hand while the 
right is used to 
turn the screw. 
As soon as the 
screw is in, a turn 
of the wrench will 
lock the nut tight- 
ly. — A. Kendall. 




WRENCH 



A special combina- 
tion screw driver and 
wrench that speeds 
up the assembling of 
lock nuts and screws. 



When machining heavy work on lathe 
centers, a wooden brace between the tail- 
stock and the web of the bed may be 
employed. Back lash can be prevented by 
inserting a wooden wedge lightly between 
the faceplate and the lathe ways. The 
wedge serves only to steady the spindle. 



accept a 

1929 ATLAS 

Given to readers of Popular Science Monthly 
who take advantage of this offer now made in 
connection with 

Webster's New 
International 
Dictionary T w5£2r 

The "Supreme Authority" 

A complete reference library in dictionary 
form, with 3000 pages and type matter equiv- 
alent to a 15-volume encyclopedia, all in a 
single volume, can now be yours on the fol- 
lowing remarkably easy terms: 

The Entire work (with 1929 ATLAS) 

Delivered for $1.00 

and easy monthly payments thereafter (on 
approved orders in United States and Can- 
ada). You will probably prefer the beautiful 
India-Paper Edition which is 

'<■ Reduced About One-Half 

in thickness and weight as compared 
with the Regular Paper Edition 
Over 408,000 Vocabulary Terms and in 
addition, 12,000 Biographical Names, 
nearly 32,000 Geographical Subjects, 
3,000 pages, 6,000 illustrations. 

Constantly improved and kept up to date. 
"To have this work in the home is like send- 
ing the whole family to college." To have it 
in the office is to supply the answers to 
countless daily questions. 



To These Who 
Send This 
Coupon 
NOW! 




G. & C. 

MERRIAM CO. 

Dept. S.. Springfield, Mass. 

Please send me free of all obligation or expense, 
complete information, including " 125 interesting-' 
Questions" with reference* to their answers, striking 
"Facsimile Color Plate" of the new bindings, with 
terms on your Special Offer on Webster's New 
International Dictionary u> readers of Popular 
Science. 1 1_29 

Name 



learnytylATICN 



^WeCan' 



Uklj 




We Can't Supply the Demand 
for Lincoln-trained Men 

Executives of big aircraft companies and air- 
ports write us every day for mechanics and pilots. 
We haven't enough graduates to supply them. 
Come to the Lincoln School — where Lindbergh 
learned — and let us train you to All one of these 
Big Pay Jobs. 

You get thorough, practical mechanic and 
pilot training. Work on actual planes and parts 
furnished by the Lincoln Aircraft Co. Go right 
up into the sky. Our planes and pilots are 
licensed by the U. S. Dept. of Commerce. 
Write for details today! 

LINCOLN AIRPLANE SCHOOL 

WHERE LINDBERGH LEARNED 
215 Aircraft Bldft. Lincoln, Nebr. 



3 to $100 weekly pay check i- yours if you 
:comc an auto mcchanic,electrician,ctc. 

m by tested training mclhodi at National, million 
I training headquarter* for auto experts. Wc guar- 
itce to qualify rou- Earn while yon learn. Big, 
i 34'page book with ISO illustrations explains every 
thing. Seat FREE— write to-day. 

NATIONAL automotive 

Dept. 301-AD 4004 South Figuero* 
Loa Anaelei, California 
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THOUSANDS OF 

Pick the job you want — 
see what only 9 months 
training will do I 




I^ELL us where to send your copy of 
this free book. See how thousands of 
men just like you easily make big-money 
in Radio. It's a big pay business. Salaries 
from $2,000 to $25,000 a year are common. 
So why worry along on a poor salary? 
Why put off another day the success that 
can now so easily be yours? 

These World-Wide Opportunities are 
Calling to You.' 

Share in the glorious future of this gigantic 
industry. Broadcasting stations and manu- 
facturers all over the country are eagerly 
seeking trained men ... Thousands of 
ships require experienced operators ... and 
now, nation-wide radio telegraph service, 
telephony, television, photoradiograms 
open up thousands of new opportuni- 
ties for you. 

Easy to Learn at Home With This 
Magnificent Laboratory Outfit 
There's no need for you to know a thing 
about radio. The Radio Corporation of 
America sponsors this marvelous, simpli- 
fied home training course ... by means 
of which you can now prepare for suc- 



cess in every phase of Radio . . . You 
learn by actual experience with the re- 
markable outlay of apparatus given with 
this course . . . learn how to solve every 
Radio problem ... such as repairing, in- 
stalling and servicing fine sets. That's why 
you, too, can easily have the confidence 
and ability to hold a big-money Radio 
job like thousands of our other students. 

Only Course Backed by 
Radio Corporation of America 
The progress of Radio is measured by the 
accomplishments of the great engineers 
in the huge research laboratories of the 
Radio Corporation of America. This gi- 
gantic organization set the standards for 
the entire industry ... and sponsors every 
lesson in the course. That's why gradu- 
ates of this school are posted in newest 
up-to-the-minute developments in Radio. 
That's why they are always in big demand. 

Money Back if Not 

Satisfied 
This marvelous 
home -lab oratory 
training practically 



insures your success by preparing you 
thoroughly in every phase of Radio man* 
ufacturing, servicing, broadcasting and air- 
plane radio equipment. As a student you 
will receive an agreement signed by the 
president of this school assuring you of 
complete satisfaction upon completion of 
your training — or your money refunded* 

READ THIS FREE BOOK 
The young men in Radio today will be the Indus- 
trial leaders of tomorrow . • • that's what happened 
in the automobile business. ..in aviation... and in 
every other essen tial industry ...Gctinonthe ground 
floor and climb with this tremendous industry! 

FREE...everythingyou want to know about Radio... 
50 fascinating pages . .. each one packed with pictures 
and descriptions about the brilliant opportunities in 
this fast-growing profession. 
Seefor yourself why R.I. A. 
training has placed thou- 
sands of men in well paid 
positions— usually from 
3 to lOdays afrei gradu- 
ation. Mail this cou- 
pon now and receive 
your FREE BOOK. 




RADIO INSTITUTE of AMERICA, 
Dept. PS-1 1 326 Broadway, New York, N. Y. 

Gentlemen: Please send me your FREE 50-page book which 
Illustrates the brilliant opportunities in Radio and describes your 
laboratory-method of instruction ac home. 



RADIO INSTITUTE OF AMERICA 



Name.. 
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More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 
If you are not satisfied with 
vour present job, become an 
ELECTRICAL EXPERT 
and free yourself forever 
from the discontent of low 
wages. You do not need any 
previous training. Any man 
who can read and write and 
use his hands can become 
an electrical expert. 

Here is Your 
Opportunity 

The NEW YORK ELEC- 
TRICAL SCHOOL pre- 
pares you for the BIG PAY 
profession. First you learn 
the theories of electricity 
and then you put them into 
actual practice. You solve 
each problem with your 
own hands. When you have 
completed your course at 
the NEW YORK ELEC- 
TRICAL SCHOOL you can 
go to any part of the world 
and be sure of a good living. 
Write today for the 48-page 
booklet giving full infor- 
mation on how to be an 
electrical expert. 

New York 
Electrical 
School 

40 W. 17th Street, New York 



r MAIL TODAY- 



1 



■ THF NEW YORK ELECTRICAL SCHOOL 
40 N. Y. E. S. Bldq., 17th Street, New York j 

Please send me FREE your 48-page booklet. It 
» is understood that this request puts me under no 

I obligation. 

I Name 

■ Address 



Back of the Month's News 
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has importance in medical diagnosis, for it 
tells the experienced physician something 
about the state of the arteries through which 
the blood is flowing, and about the living 
heart pump that keeps it on the move. 



Safer Refrigerators 

IN CHICAGO, a few weeks ago, certain 
mysterious deaths were traced by physi- 
cians to poisoning by gases from leaky re- 
frigerators. Immediate results were public 
suspicion of all mechanical household refrigera- 
tion; the appointment of investigating com- 
mittees by the local authorities, the American 
Medical Association, and the United States 
Government; and serious business difficulties 
of several refrigerator companies. 

Three chemical compounds are commonly 
used in small, sealed refrigerator systems. 
Ammonia gas is the one used in larger plants 
for many years. Another, used only in the 
new small units, is sulphur dioxide, the gas 
given off by burning sulphur. The third is 
methyl chloride, occasionally used by dentists 
and physicians as an anesthetic, but not other- 
wise known outside chemical laboratories until 
the new idea of refrigeration was developed. 
All three chemicals have the property of 
changing readily from liquid to gaseous form. 
At one temperature and pressure they are 
liquids; at another combination of conditions, 
not very different from the first, they are 
gases. That is why they are useful in refriger- 
ators, for the working of these devices requires 
that a liquid should evaporate in one part of 
the sytem to absorb heat and condense in 
another part to get rid of that heat. 

The cases of poisoning recently identified 
have been due to methyl chloride. When this 
compound escapes from a leaky refrigerator 
unit it does not announce its presence by a 
strong, suffocating odor, as do sulphur dioxide 
or ammonia. Methyl chloride gas in the air is 
odorless, tasteless, invisible. Inside the human 
body, however, it undergoes a dangerous 
chemical transformation. It is converted into 
hydrochloric acid, which combines with 
alkali salts in the blood, and into wood alcohol. 

THE wood alcohol apparently works the 
damage. Unlike ordinary grain alcohol 
this compound is not decomposed and elimin- 
ated by the body. Instead, it seems to combine 
in some manner with the cells of brain and 
nerves, producing symptoms of mental dis- 
turbance and blindness. The small doses of 
wood alcohol acquired by a person who 
breathes a little methyl chloride from a leaky 
refrigerator act similarly. They produce 
nervous excitement, mental disturbance, ul- 
timate death. 

Government experts, after recent investiga- 
tions have found that most of the poisoning 
attributed to methyl chloride has occurred in 
connection with multiple refrigeration systems 
installed in apartment houses, where a single 
compressor delivers the refrigerant through 
tubes to separate refrigerators in the various 
apartments. 

Two procedures are advocated for eliminat- 
ing the danger. One is the complete abandon- 
ment of methyl chloride and all similar com- 
pounds. The other is the addition to the 
methyl chloride of some odorous material 
which will be smclled at once, so that leaks are 
detected promptly. Sulphur dioxide and am- 
monia, although they, too, are poisonous if 
breathed for a long time, are immediately 
perceived by the suffocating feeling in throat 
and nose. Thus they probably constitute no 
great household danger. Fortunately, most 
of the household refrigerators now sold use 
one of these relatively safe gases instead of 
the more dangerous methyl chloride. 
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lightning flashes that may last only a mil- 
lionth of a second. They had recalled that the 
impulses along nerves have been known to 
affect very sensitive electrical instruments. 
Amplifying the nerve impulses 1,000 times, 
they succeeded in making them visible as a 
wavering point of light with the lightning re- 
corder. 

Recent discoveries are furnishing other im- 
portant clues to the mystery of how the 
nerves' messages are telegraphed. Actually the 
nerves "get hot" while carrying a message, 
said Prof. A. V. Hill, of London University, 
England. It has even been possible to measure 
accurately the amount of heat they give off. 

Why some persons' legs jump at a blow on 
the knee and others' do not is now explained 
through a better understanding of the nerves' 
action, declared Prof. Genichi Kato, of Keio 
University, Tokio. Contrary to popular opin- 
ion, there is nothing necessarily wrong with 
persons who do not have this familiar reflex, he 
said. Actually the knee blow may sometimes 
give a strong nerve response without making 
the muscle jerk. The explanation he suggested 
is that a strong succession of nerve impulses 
may overrun and blot each other out. 

Mercury injected into the body is a danger- 
ous stimulant to overworked nerves, said Dr. 
William Salant, of the Cold Spring Harbor, 
N. Y., Biological Station of the Carnegie In- 
stitution. In experiments with cats, a small 
dose of mercury salts increased remarkably the 
sensitiveness of important nerves controlling 
internal organs, as tested by a mild electric 
shock. This, he said, accounted for the peril of 
mercury poisoning. 

What to Eat and Why 

WHAT would happen to a man who ate 
nothing but meat? He would thrive on it, 
reported Dr. E. E. Dubois, of New York, 
medical director of the Russell Sage Institute 
of Pathology, after observations of an all-meat 
diet experiment recently concluded by two 
Arctic explorers. For more than a year, he 
said, V.ilhjalmur Stefansson and his fellow- 
explorer, Karsten Andersen, dined solely upon 
meat, meanwhile living a sedentary life in 
New York City under the observation of 
physiologists. For beverages they subsisted 
upon meat broths, black tea, and water. Dur- 
ing the first weeks of the experiment the men 
each lost nearly seven pounds, but after that 
their weight remained constant. None of the 
expected trouble, such as increased blood 
pressure, kidney disturbance, or disease from 
lack of vitamins, developed. The men en- 
joyed the best of health. 

How meat affects growing children was 
shown in a study of eight youngsters made by 
Dr. C. C. Wang, Bernice Huddlestun, and 
Irving Graef, of the University of Chicago. 
The children, of ages from four to twelve years, 
were first fed on a diet containing a limited 
amount of protein or meat element and later 
on a diet with double the amount. Investiga- 
tion showed that their rate of growth during 
the second period more than doubled. 

Synthetic "milk" for babies can now be 
made from vegetables, Dr. Emst Tso, of 
Peking, China, reported. Scarcity of cows in 
China was responsible for the discovery that a 
milky liquid made of finely ground soy beans 
and water furnishes an. excellent milk. Six 
infants fed on this liquid, together witn other 
nutritive and vitamin-containing substances, 
showed normal mental, muscular, and weight 
development. 

Green vegetables are needed to make red 
blood, declared Dr. A. Zih, of Debrecen, 
Hungary. Even a plentiful supply of the 
vitamins supposed to be indispensable in 
blood-making is useless without fresh vege- 
tables in the diet, he (Caniinutd on j>iee iju) 
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found after tests upon rabbits. By isolating 
some of the chlorophyll, the green coloring mat- 
ter in plants, and feeding it to the animals, he 
said he had shown that this green color itself 
contained the concentrated element needed in 
blood-forming. 

Yeast helps digest food, Dr. Wendell H. 
Griffith, of St. Louis, Mo., reported, following 
experiments in feeding dried yeast to rats. It 
had no effect upon appetite, although another 
substance, a liquid extract of liver, had a 
marked stimulating effect. 

Coffee's sins and virtues were discussed in 
what is said to be the most comprehensive 
study ever made of the subject, reported by 
Dr. Philip B. Hawk, president of the Food Re- 
search Laboratories of New York. It showed, 
he said, that normal young men unused to 
coffee were likely to suffer sleeplessness, in- 
ability to concentrate, tremors and nervous- 
ness, and to a lesser degree headaches and 
dizziness, as a result of drinking two to six cups 
daily for any length of time. However, coffee 
did not seem to affect the heart, nor cause any 
other organic disease. Habitual users of 
coffee were somewhat less susceptible to an 
increase in their coffee diet. 

Drugs and Their Effects 

"TJEARTS prefer alcohol" was the dictum 
-tl of Dr. L. D. Seager and Prof. W. E. 
Hurge, of the University of Illinois, following 
experiments in which turtle hearts, still alive 
after removal, were allowed to select their 
own diet. The hearts were fed a "synthetic 
blood" containing several forms of nourish- 
ment. One group received only "aminoids" 
and "amino-acids," substances known to chem- 
ists as the building-stones of proteins. Some 
also received alcohol mixed with these sub- 
stances. A third group had only straight 
alcohol. The last used up all of the alcohol, 
while the group receiving mixed nutrition 
selected the alcohol and rejected the rest. A 
hasty conclusion would be that alcohol is the 
best fuel for the human body. But other 
experimenters showed that the effect on the 
body as a whole must also be taken into 
account, and described more practical tests of 
this kind. 

Motion pictures of unsteady rats staggering 
home after "wild parties" with alcohol and 
other drugs were exhibited by Dr. Walter R. 
Miles, of Stanford University, to back up his 
statement that no drug yet tried improves a 
body's complete performance above normal. 
He made the tests by training rats for a month 
to find their way to food by running through a 
complicated labyrinth; and then dosing them 
with various drugs before their journey. 
Alcohol made the rats lurch unsteadily, though 
they could still remember where they were and 
where they wanted to go, showing that mem- 
ory was not affected. A powerful drug named 
hyoscine, a depressant sometimes used for 
insomnia, had the opposite effect. The rats 
could walk perfectly, but they were as un- 
certain of where to go as if they were exploring 
the labyrinth for the first time. 

The seemingly unimportant presence of 
water here or there through the body may 
spell the difference between a normal person 
and a morphine addict, according to Dr. H. G. 
Barbour, who reported the findings of a num- 
ber of Louisville physicians. Its redistribution 
between internal and surface tissues, they 
find, is the direct result of morphine addiction. 

Snake venoms and poisons of ants, toads, 
and bees are to be tested for their effect on 
plants, reported Dr. David I. Macht, of Johns 
Hopkins University. He has found that plant 
seedlings serve as living laboratories where 
the effect of animal poisons, to which plants 
are peculiarly sensitive, (Continued on »aee us) 
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may be tried out. Application of this method 
has already been made in testing the blood of 
anemia patients, as described elsewhere on these 
pages. 

The New Anesthetics 

CYCLOPROPANE, a new anesthetic gas, 
offers unusual comfort to patients about 
to undergo an operation. They succumb 
quickly, without struggling; and recovery is 
also rapid, with no after effects, according to 
Dr. G. H. W. Lucas, of Philadelphia, and Dr. 
V. E. Henderson, of Toronto, who discovered 
and reported the gas. It is a compound of car- 
bon and hydrogen, similar in its effects to 
nitrous oxide or "laughing gas," except that 
it is said to be more satisfactory. 

A novel form of anesthesia, drugless and 
painless, was described by Drs. A. and B. 
Chauchard, of Paris, who said that it awaits 
further perfection before tests with human 
beings. It consists of numbing a small area of 
skin on the head with local anesthetic, making 
a small opening in the skull, and inserting a 
small sponge which creates total anesthesia by 
its gentle pressure. The whole procedure re- 
quires only four or five minutes, an electric 
needle being used for the trepanning operation. 

"Electric sleep" is a novelty which has thus 
far been tried only on animals. Cats can be 
put to sleep artificially, Dr. W. R. Hess of 
Zurich, Switzerland, announced, by the appli- 
cation of a low, frequency electric current to 
the brain. A tiny electrode, the size of a minute 
needle, is introduced into the deep layer of the 
brain and the mild current applied. The re- 
sulting sleep lasts three or four hours, and on 
awakening the animals suffer no ill effects. 

Marvels of the Microscope 

INVISIBLE or "black" light now reveals 
hitherto unseen wonders through the mi- 
croscope. Organisms " entirely missing in micro- 
scopic examinations by the eye " are now dis- 
closed, according to Ivan Bertrand and L. 
Justin-Besancon, of Paris, by infra-red rays, 
which are a form of radiation midway between 
light and heat. Since the rays are invisible to 
the human eye, the cells under the microscope 
are photographed with a camera, on plates 
especially sensitized to the rays. The peculiar 
character of the light enables it to penetrate 
outer portions of living cells until now never 
revealed. 

Ultra-violet "rays," another form of in- 
visible light, play an important part in the 
microscopic studies of Drs. P. Ellinger and A. 
Hirt, of Heidelberg University, Germany. 
They are made visible by staining living cells 
with a certain dye, fluorescein, which glows 
when the rays strike it. Cells thus observed 
in the dark, by the ultra-violet light, stand out 
in startling relief. 

Other wizards of the microscope have used 
ordinary light to novel advantage. Dr. Eliot 
Clark, of the University of Pennsylvania, and 
his collaborator, J. C. Sandison, told of watch- 
ing cells grow in a living rabbit's ear in which 
a transparent window had been grafted to re- 
place the outer light-obstructing skin. The 
rabbit posed conveniently beside the micro- 
scope, although a tadpole with its tail under 
observation proved a more elusive subject. 
Another remarkable microscope study was 
that of Dr. W. Cramer, of London, who by 
darkening adrenal glands with the vapor of 
osmic acid made their action visible under the 
lenses. These two small but important organs, 
located just above the kidneys, have a myste- 
rious effect on human beings, and their mechan- 
ism has been little understood. For instance, 
Dr. Ulf von Euler, of Stockholm, Sweden, 
pointed out it is impossible to cause fever in 
an animal which has lost its adrenal glands. 
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Rays — The Clue to Evolution 

{Continued from fiage £J ) 

organs and cause illness. At last, if the 
growing cancer is not removed, the wild 
cells invade some necessary structure of the 
body and cause death. When the surgeon 
removes a cancer he is careful to get out every 
single cancer cell. If even one is left it will 
grow, multiply, and cause another cancer. 

This necessity of complete removal is one 
reason why some cancers always have been 
incurable by surgery. They involve, perhaps, 
blood vessels that are too important to touch 
or internal organs that cannot be spared. 
Formerly such unfortunate patients were 
beyond aid. Now many of them are saved by 
the rays from radium. 

These potent rays, shot by the atoms of 
radium as they explode, seriously affect all 
living cells. If a piece of pure radium should 
be held in the fingers for a few hours, the skin 
and muscles would be killed as though burned 
by fire. People have even died from radium 
burns. But this killing effect is precisely what 
the physician wants when he is treating cancer, 
especially since the wild cancer cells seem to 
die under the rays more readily than do 
normal cells. In the modern treatment of 
cancer by radium, tiny needles containing 
radium or some other radioactive element are 
placed in or around the cancerous growth. 

ABOUT the biological effects of the cosmic 
• rays, more peaetrating and probably more 
potent than the rays from radium, it is not 
yet possible to be very sure. Cosmic rays have 
not been produced on earth. They pour con- 
tinually upon the earth from outer space. 
Where they come from no one knows, although 
Dr. Millikan suspects an origin in certain 
atomic changes taking place in the space be- 
tween the stars. Every inhabitant of the 
earth's surface is exposed to them continually. 
What they do to living matter, or what would 
happen to human beings without them, no one 
can say, for no person has ever been without 
them. 

Professor Joly suggests that perhaps the 
absence of cosmic rays might be harmful to 
mankind. All three forms of the very short 
waves probably possess, he says, an ability to 
kill cancer cells more readily than they kill 
healthy cells. It might be possible, theoretic- 
ally, to let beams of these rays shine through 
a living body with intensities just great enough 
to kill off any stray cancer cells, but too weak 
to damage normal cells. Perhaps, Professor 
Joly adds, that is precisely what Nature is 
doing to the earth's inhabitants by a con- 
tinual mild bath of the cosmic rays. Perhaps 
that keeps cancer in check, so that only a 
comparatively few people die of that disease 
instead of everybody succumbing. 

WHAT is more, Professor Joly imagines that 
variations in this bath of cosmic rays in 
the past may have caused changes in the 
average amount of cancer. The intensity of 
the cosmic radiation may not be the same 
everywhere in the universe. The solar system 
moves rapidly in space. Perhaps in some spots 
along its past path through the stars the 
intensity of the cosmic rays was greater than 
now, in other spots weaker. 

Health experts agree that cancer is increas- 
ing in the world. Many possible causes have 
been advanced for this: richer foods, city life, 
too much luxury of civilization, and others. 
Perhaps, Professor Joly suggests, the real 
cause may be that the earth is now passing 
out of a space region of relatively intense cos- 
mic rays and into one poorer in these cancer 
repellents. 

If that is true, universal cancer might 
conceivably be the doom of the human race. 
But that would be no justifiable prediction, 
for even if Professor tConiinutJ on pme 147) 
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Rays — The Clue to Evolution 

(Continued from pas' 146) 

Joly's suggestions are true in every detail, 
knowledge of these facts would enable human 
inventors, doubtless, to devise radium or 
X-ray substitutes for the decreasing cosmic 
radiation and to continue checking cancer by 
artificial means. 

The suggestion of Professor Dixon, the other 
Dublin scientist, that this same variation of 
cosmic rays in the past may have affected 
evolution, is even more interesting to biolo- 
gists. The evolution of life has never run an 
even course. There is reason to believe, for 
example, that for hundreds of millions of 
years after life first appeared its evolution was 
extremely slow. Suddenly there came a time, 
just before what geologists call the Cambrian 
Period, when evolution seems to have taken a 
sudden spurt. Thousands of new kinds of 
creatures appeared. Then followed another 
time of relatively slow evolution, to be suc- 
ceeded by a second spurt, and so on. 

THE new theories suggest that the signal 
for these variations may have been changes 
from age to age in the intensity of cosmic rays. 
If it is true that these rays are plentiful in some 
parts of space and sparse in others, the earth 
in past geologic ages may have passed through 
repeated "belts" of intense cosmic radiation 
separated by regions of few rays or none. 
These belts would correspond to the time of 
rapid evolution. 

The record of life's evolution read from the 
rocks displays also another kind of variation, 
a variation from place to place. Certain spots 
on earth seem to have been special centers of 
evolution. There was a time, for example, 
when the primitive mammals, forerunners of 
man and of nearly all modern animals, seem 
to have evolved with enormous rapidity in 
lands like Siberia and northern Canada, mak- 
ing a partial belt around the North Pole. On 
the other hand, there are regions, like Austra- 
lia, where almost no evolution seems to have 
happened for millions of years. Descendants 
of the dinosaurs still exist among Australian 
lizards. Nearly all of the higher animals of 
that continent, before its discovery by the 
white race, belonged to the ancient, little 
evolved group of the pouch-mammals or mar- 
supials, including the kangaroos and many 
other creatures represented elsewhere in the 
world only by a few ancient evolutionary 
relics, like the opossum. 

'T'HE new radiation theories offer the ex- 
■■■ planation that these geographical variations 
result from variations in the natural radio- 
activity of rocks and soils from place to place. 
In the spot already mentioned, underneath 
San Francisco, the rocks are more highly 
radioactive than the average. In Russia, Dr. 
L. N. Bogojavlensky finds that the natural 
radioactivity varies in different parts of the 
country. Dr. Charles S. Piggott of the 
Geophysical Laboratory of the Carnegie In- 
stitution of Washington also has proved that 
rocks from different places differ in natural 
radioactivity. In Japan, Dr. K. Shiratori has 
found widely varying amounts of radioactivity 
in waters of different hot springs. 

It is natural to imagine, then, that the spots 
of intense radioactivity may have been the 
places of intense evolution, while spots where 
there is relatively little natural radium may 
have been where evolution has lagged. 

Amid these new wide-spreading vistas of 
space, time, and evolution, the biologist of 
1930 stands, like Balboa on his peak at 
Panama, before a new, uncharted, even an 
unsuspected, ocean of fact. The motive power 
of evolution seems to have disclosed itself. If 
Professor Joly and Professor Dixon are right 
about the cosmic rays, it is a motive power 
whose sources lie among the stars. 
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Three Men to Hook One Fish 

(Continued from page 57) 

their temperature maintained at that of the 
ice by the electric refrigerating plant, in the 
engine room. After the fish have been packed 
in the crushed ice, the temperature furnished 
by the refrigerating machine is lowered to make 
up for the heat given off by the meat. As soon 
as the tuna are ''stowed," the men return to 
the fishing, the boat having followed the school 
slowly all the time. It is useless to fish 
"against" a school of tuna, that is, in an op- 
posite direction to that in which it is moving, 
or to attempt to "cross" or cut through a 
school. These large fish feed in the direction of 
their migration, and in no other. If the squids 
are drawn against the school or across it, the 
tuna start milling in circles, and presently 
drive out to sea at such a speed that no boat 
can keep up with them. 

OTHER things come out of the sea besides 
tuna and whale sharks. One night, when 
the Buena Ventura was riding a smooth sea, 
about 500 miles south of Cape San Lucas and 
some 500 out on the Pacific, nine or ten of us 
were lying around under the brilliant deck 
light, listening to a radio program, when a 
large flying fish landed in our midst, to be 
followed immediately by another and another. 
They appeared uninjured and we dropped 
them in one of the bait tanks. More flying 
fish, apparently attracted by the light, came 
aboard, until we had caught 112 of them. 
Most of them remained alive in the tanks and 
we reached San Diego with ninety-seven of 
them in good condition. 

If the tuna schools are still running strong 
after the fish boxes have been filled, it is 
customary to empty the bait tanks by the 
simple trick of removing the screens from the 
outlets and stopping the intake pumps. Then 
the bait tanks are filled with fish, packed in 
the excess ice from below decks, thus adding 
fifty to one hundred tons to the catch. Since 
there is no refrigeration connection for the bait 
tanks, they can be used only when the run 
back to market is short enough for the ice to 
maintain a low temperature without mechan- 
ical aid. 

THERE are many dangers to this long-range 
fishing. The best of the tuna schools, and 
the largest fish, are found in the summer storm 
region from Cape San Lucas southward. There 
gales "make up" overnight, or a cloudless 
night may become a raging dawn. There are 
uncharted shoals, well out at sea, and mud 
banks, around which the tuna gather in large 
schools, possibly to spawn, though no one 
now knows exactly where or when these 
valuable fish lay their eggs. Derelicts wash 
into these unfrequented waters far off the 
steamer lanes. 

As we were running northward one night 
with a full cargo and the Buena Ventura low in 
the water, doing not more than nine knots 
against a southward-bound current, a black 
mass, half as high as the wheelhouse, rose 
suddenly out of the moonless sea close to star- 
board. One of the men was steering, and I was 
standing beside him. I first thought it was a 
mud bank, newly risen from the Pacific. We 
were about 200 miles off shore and about half- 
way between San Jose del Cabo and San 
Diego. I threw the deck floodlight switch and 
saw in the glare of the light the body of a 
whale, apparently asleep on the surface. 

It seemed to me the largest whale I had ever 
seen I realized that we were in a very serious 
position. If we so much as grazed the monster 
— and he was not more than twenty-five feet 
away — he would wake and roll or sound. If he 
did either we would founder. If he turned, and 
we ran into him, our bows would be crushed 
in and we would sink like a stone. I shoved 
the wheel over as gently as possible, so that we 
would move away at (Continued on tat' I iff) 
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Government Job! Increased salaries, steady 
work, travel, good pay. 1*11 help you 
become a Forest Ranger, dt.-t 
House ( ierk. Railway Postal 
Clerk, Post Office Clerk. 
City Mall Carrier, Rural 
Carrier — or get into any 
other Government Job you 
want. I was a Secretary- 
Examiner of Civil Service 
Commission for 8 years. 
Have helped thousands. 

Now FREE 



Mr 3?-pa«e hook tAl* about the 
jobs open — and how I can help you (fj( 
one. Write TODAY. ART!! UK H l 
TERSON. Civil Service Expert. PAT 
SON SCHOOL. 1011 Wi»»er BuiJdin* K 
N. Y. 




AGENTS 500^ PROFIT 

GENUINE GOLD LEAF LETTERS 

Guaranteed to never tarnish. Anyone can 
put them on stores and "flice windows. 
Enormous demand, large profits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 
METALLIC LETTER CO.. 433A N. Clark Street. Ctikaft. 




FREE 



AVIATION 
information 



Send us yojr name and address for full information re- 
garding the Aviation and Airplane business. Find out about 
the many great opportunities now open and how we prepare 
you at horns, during spare time, to qualify. Our new book 
Opportunities in the Airplane Industry also sent 
free If you answer at once. 

AMERICAN SCHOOL OF AVIATION 
Dept. 1368 3601 Michigan Ave. CHICAGO 



""STAMiMERlMGl 



\is QnMse ej\rj ©re 



You can be quickly cured It you stammer. Send 10 
cents, coin or stamps, for 288-page cloth bound book 
on Stammering and stut tering. It tells bow I cured 
rnj'selt after Stammering and Stuttering for 20 years. 

BENJAMIN N. BOGUE 
| 11871 Bo9u« Bldi|.. 1147 N. III. St. Indianapolis a 



berin Today — Write for my FREE BOOK. I can 
make a (rood penman ofyou at homo durlrif spare 
time. Write far my FREE BOOK. "How to Become 
■ Good Penman." It contain* 0p«r>m*na and telle 
how others mastered penmanship by the Tamblyn 
System. Your name will be elegantly written on a 
card if you encloee stamp to pay poster*. Write to- 

c a *uf° ti&i vsi «3T ■"<"*• Bid*., 

F. W. 1 AMBLYN, Kansas Ctty.Mo.ru? I. A. 
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Three Men to Hook One Fish 

{Continued from fflgr J4S) 

such an angle that the stern would not touch 
the whale, nor the wash of the propeller waken 
him. In less than two minutes we were clear 
and standing inshore. 

But the night was not over. I had gone be- 
low and slipped off my boots and oilskins when 
one of the men told me we were being followed. 

I went on deck, into the false dawn which 
was just breaking. There, on the port beam 
and somewhat aft, was a whale, a humpback, 
fully as large as the one with which we had 
so nearly collided in the night. Further back, 
on the starboard beam, was another of equal 
size. They came in closer until they were not 
more than 100 yards off. I blew the air whistle 
and they dashed away, still on the surface, 
meeting about a quarter of a mile astern and 
then coming toward the Buena Ventura again. 
This time, both passed to port, ran ahead at a 
twelve- to fifteen-knot speed, rounded across 
our bows about a half a mile in front, and 
played along the starboard beam and across 
the stern 

IF there is anything I do not care for, it is a 
game of tag with a pair of seventy-five or 
eighty-ton whales; so I put in for shore, urging 
the engineer to get all he could out of the 
Diesel. But the whales followed us. This con- 
tinued all day, until the coast line of Lower 
California came in sight. They were still with 
us when night came down, but in about an 
hour left and put out to sea. Had they taken 
it into their huge heads to sound while they 
were near the ship, all of us would have been 
swimming, with the nearest land about 400 
fathoms straight down. 



You Don't Have 
to Be a Pilot 

{Continue! from puce S7) 

stress and structural analyst rolled into one, 
in addition to being an imaginative as well 
as a practical builder. It is seldom that an 
airplane factory is blessed with one or more 
such men. 

A definite salary is hard to name for an 
aeronautical engineer, since individual ability 
varies so much. A good one makes a very 
comfortable living. There is a popular impres- 
sion that only college men are fitted for en- 
gineering. I have seen some good engineers 
who never saw the interior of a university. 

Of course not every mechanic will become an 
engineer. Even those that do must be willing 
to be patient. A young man starting without 
experience, in the factory, and following the 
route I have suggested would be fortunate if 
he managed to qualify as an engineer within 
ten years. He should count on spending at 
least two years in the drafting room. I can 
understand a temptation to skip the work in 
the shop entirely and try to break in as a 
draftsman at once — but I wouldn't advise 
anyone who wants to become a good engineer 
to do it. 

JUST a few samples of things that have ac- 
tually come from departments supposed to 
contain competent engineers show why. A 
plan prepared by one of the engineers calls for 
a joint in which nickel steel is to be welded to 
cold-rolled steel. Any shop man knows that 
these two steels melt at temperatures about 
150 degrees apart. By the time you melt one, 
you are burning the other; such a joint cannot 
possibly be used. Another design calls for 
nuts and bolts where no mechanic could ever 
reach them with a wrench unless he took a 
whole plane apart. A third conveys the aston- 
ishing information that cold-rolled steel is to 
be heat-treated. It is never heat-treated; this 

is impossible. (Continued on pace 1S0\ 
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Ive trained hundreds of fellows athome 
in their spare time for Big Pay Radio Jobs. 




Earnings 



Has Made $10,000 More 
In Radio 

"I can safely say 
that I have made 
SlO.OOOmoreln Ra- 
dio than I would 
have made if I had 
continued at the 
old lob. Whan I 
enrolled with you I 
didn't know a volt 
from an ampere. I advise all 
ambitious young men to get 
Into Radio. There Is no greater 
opportunity." 

Victor L. Osgood, 
7101 Bay Parkway, 
Brooklyn, N. Y. 

_ SSOO a Month 

"When I enrolled with X.R.I., I 
was a motorman on a trolley 
car. Now I have a line, fast- 

S rowing Radio business. I have 
2800 In the bank and about 
$300 worth of Radio stock. I 
made it all since graduating less 
than six months ago." 
Richard Butler, 
8580 Sheffield St., 
Philadelphia, Pa. 

S3, 000 a Year 

"I cannot give 
too much cred- 
it to the N. R. 
I. for what I 
have been able 
to do In Radio. 
1 have averaged 
$3000 a year 
for the past 
three years. I 
am In the Ha- 
I consider all 
the success I have obtained 
so far due entirely to your 
training." 

Fred A. Nichols, 
Hereford, Colo. 
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I dive you a home 

experimental 
laboratory. You can 
design and build IOO circuits 
with it • Here are two ~— ' 




"D ADIO'S amazing growth is making hundreds of big-pay job* 
every year. Trained men are needed. You young ambitious 
men starting out who are looking around for something really 
good and you older men who aren't satisfied but want more money 
— here's a field that is growing fast enough to bring success in a year 
or two. I have doubled, tripled, quadrupled the salaries of men in 
one year. My book points out the many jobs in Radio. Clip the 
coupon. Get a copy now. Why be satisfied with anything less than 
$50 to $250 a week when that's what Radio pays its good men ? 

So Many Opportunities Many Begin Making SI0 
to $SO a Week Extra Almost at Once 

You don't have to wait one year, two years, not even six month* 
to begin getting the extra money you want. I'll show you the plana 
and ideas that are making $10, $20 and $30 a week extra for my 
students — show you how to begin doing it too the first month if 
you study hard and follow my plans. G. W. Page, 1807 21st Ave, 
S., Nashville, Tenn., made $935 in his spare time while taking my 
course. Earle Cummings, 18 Webster St., Haverhill, Mass., writes: 
"I have made as high as $375 in one month in my spare time." No 
need to worry about money; this is the famous course that pays for 
itself. 

Learn at Home 

Don't lose a minute from your job. All I 
ask is part of your spare time. My prac- 
tical method of training with six big out- 
fits of Radio parts makes learning at 
home easy, fascinating, a pleasure. Boys 
14, men up to 60 have finished my course 
successfully. You don't need a high 
school education. Many of my most 
successful graduates didn't even finish 
the grades. 

Yon Must Be Satisfied 

The day you enroll I'll give you a con- 
tract agreeing to refund every penny of 
your money if you are not satisfied with 
the lessons and instruction I give you. 

Get This Book at ONCE 

"Rich Rewards in Radio" shows where 
the big jobs are, what they pay, what 
others are making. It has started hun- 
dreds of fellows on the 
road to bigger money 
who thought success was 
not for them. Get • 
copy. Not the slightest 
obligation. Do it Now. 

J. E. SMITH 

Prefiidrnt 
Dept. 9YQ 
National Radio Institute 
Washington. D. C. 



J. C SMITH, President. 

Dept. 9YQ, National Radio Institute, 

Washington. D. C. 

Dear Mr. Smith: Send me your book. "Rich Re- 
wards in Radio." I want to know about the 
money-making opportunities in Radio and your 
practical method of training men at home in their 
spare t ime to become Radio expert s. This request 
does not obligate me. 

Name Age 
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Free! 
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UR flying friend, Willy McGurk, 
Had a plane that developed a quirk, 
So he threw out a Sky-hook 
And read in his Fly-book — 
To see how to make a plane work! 

NOBLE notion, that! — But not every- 
one has the foresight our William 
had when he took along the trusty old 
sky-hook for emergencies. 

Most flyers prefer to take along a thor- 
ough knowledge of Aviation — they find 
that, in view of the present sky-hook 
shortage, it is a good idea to know be- 
forehand what makes the plane work. 
Many successful flyers have found that 
a good way to get this "beforehand 
knowledge" is through Walter Hin- 
ton's groundcourse. 

And that goes for men in all other 
branches of Aviation, as well. Me- 
chanics, Salesmen, Executives — men in 
all sorts of important ground jobs — 
have found this practical homestudy 
course the sure way to promotion and 
pay. 

This famous course gives a man the 
essential " groundschool " knowledge 
that employers demand. It teaches 
him the history of flight, the principles 
of flight, the materials of construction, 
the design and maintenance of engines, 
the influence of weather, the use of in- 
struments, and a whole lot more — the 
specific, technical things an Aviation 
man must know. 

It teaches him right at home, using, 
specially prepared home-study text- 
books, coupled up with a carefully 
adapted system of grading, marking 
and personal supervision. 

Then after he has finished his course, 
we have an energetic employment de- 
partment that is placing our men right 
along, to help him get a job. Or if he 
wants to take up flying — we'll arrange 
a reduced tuition rate at an accredited 
flying school. 

Get This Free Book 

"Wings of Opportunity" is a 
free book that will open your 
eyes. We know that Hljiton's 
course is practical — because 
it's working. It's getting re- 
sults — CASH RESULTS — for 
hundreds of ambitious men all 
over the country. Find out 
why. Make the coupon bring 
complete information. 



Walter Hinton, President 

Aviation Institute of U.S.A. 

1115 Connecticut Avenue, Washington, D.C. 

I'm ready for the factH. 302-A 
Send your Free Book, "Wings of Opportun- 
ity." 



Name. 



Age 

|MiMt b. 18 or over) 



Street 

.City State. 



You Don't Have 
to Be a Pilot 

(Continued from pas' 143) 

A man who has worked in the factory avoids 
these blunders. In addition, he knows when, 
for a given part, it is best and cheapest to use 
a casting, or a stamping, or a forging. 

If an ambitious young man has other plans 
for the future than in the engineering field, he 
may elect to remain in the factory and, per- 
haps, rise to become a factory superintendent. 
Outside the factory, plenty of other careers 
are waiting for him, for which his practical 
factory work has been a splendid preparation. 

THE service manager of an air transport line 
gets from $6,500 to $12,000 a year for taking 
care of its planes. Another position worth aim- 
ing at is that of chief field mechanic at a flying 
field. Our own field chief, a man named 
Conway, realized that ambition in only two 
years from his start as a mecanic's helper. 

Designing or building airports is another 
profitable business. Airplane makers need 
salesmen, advertising men, publicity men — 
more opportunities for a non pilot in aviation, 
particularly if he has learned about planes by 
building them. Real ability commands execu- 
tive positions with airlines. 

A young man may find that his favorite 
hobby will earn him a good salary in aviation. 
If he is interested in radio, there is the chance of 
employment with the men who are developing 
plane-to-ground wireless. You read about 
their experiments every day. He might go up 
with a radio experimental plane, or work in a 
ground station that transmits weather reports 
to flying planes — already an accomplished fact. 

An amateur picture-taker may find his 
hobby profitable in aerial photography. He 
might be asked to count the trees in a forest for 
a paper man. Perhaps he will use his camera 
to hunt schools of salmon. Sometimes an aerial 
photographer goes out to look for a gold mine, 
or a herd of reindeer. Mapping, of course, is 
an important part of the work. 

It is not necessary to be an expert photog- 
rapher. Some of the best aerial photographs 
were made by novices. An oblique camera, the 
type used for most air photographs other than 
map pictures, need not be focused. All that is 
needed is to snap the shutter at the right 
moment. The most important qualification 
for an aerial photographer is one that most 
persons would never guess. He must be able 
to find his way. When he is doing aerial 
mapping, for example, he will have to recognize 
a certain clump of trees where he last stopped 
taking pictures. He cannot waste flying time 
at sixty dollars an hour. 

A tyro would start as a photographer's 
assistant, at a low salary. He would change 
plates in the air, and carry the camera for the 
photographer. Eventually he would be taking 
pictures himself. 

NEITHER bad eyes, nor high blood pressure, 
nor any other minor physical defect is any 
handicap to a man who takes up one of these 
non piloting pursuits. The Government ex- 
presses this attitude in its Air Commerce 
Regulations for 1928. Section sixty-four of the 
chapter dealing with the licensing of mechanics 
says, "An applicant for a mechanic's license is 
not required to take a physical examination." 
That is typical of non piloting occupations in 
general. 

Probably the activities that I have listed 
account for what happened to many of the 
58,500 persons who failed to get pilot's licenses 
in the last three years. 

Next month: "How I Pilot My Plane," 
by Randy Enslow, Lindbergh's former 
barnstorming partner. A veteran pilot 
tells exactly how he meets the problems 
which every flyer must solve. 



Over the Mountains 

fr&ni Los Angeles 




on 



mm 

Gallons.-/ GA; 




Think of It! FIVE HUNDRED FIFTY-NINE 
MILKS over rough mountainous country burning only 
1CLEVEN GALLONS OF GASOLINE. Imagine more 
than FIFTY MILES TO THE OA LLON. That Is what 
the WHIRLWIND CARBURETING DEVICE does 
for D. R. Gilbert, enough of a saving on Just one trip 
to more than pay the cost of the Whirlwind. 

The Whirlwind Saves Motorists 

Millions Of Dollars Yearly 

Whirlwind users, reporting the results of their tests, 
are amazed at the results they are getting. Letters keep 
streaming Into the onice telling of mileages all the way 
from 22 to 5S) miles on a gallon, tesultlng In a saving of 
from 25% to 5056 In gas bills alone. 

Mark A. Estes writes, "I was making 17 miles to the 
gallon on my Pontlao Coupe. Today, with the Whirl- 
wind, I am making 35.5 miles to the gallon." 

P. P. Goersen writes. "34-6/10 miles with the Whirl- 
wind, or a gain of 21 miles to the gallon." 

R. J. Tuip. "The Whirlwind increased the mileage on 
our Ford truck from 12 to 26 miles to gallon and 26% 
la speed.'* 

Car owners all over the world are saving money every 
day with the Whirlwind, besides having better operating 
motors. Think what this means on your own car. Figure 
up your savings — enough for a radio — a bank account — 
added pleasures. Why let the Oil Companies profit by 
your waste? Find out about this amazing little device 
that will pay for itself every lew weeks. 

FITS ALL CARS 

la just a few minutes the Whirlwind can be installed on any make 
of car. truck or tractor. It's actually less work than chantring- your 
oil or putting water in the battery. No drilling, tapping; or changes 
of any kind necessary. It is guaranteed to work perfectly on any 
make of car, truck or tractor, lance or small, new model or old mod- 
el. The more you drive the more you will save. 

Salesmen and Distributors wanted 
Free Bmmptm and a week offer 

Whirlwind men are making 1 big pnstits supptyintr this fast selling* 
p levies that car owners cannot afford to be without. Good territory 
is still open. Free sample offer and full particulars sent on request. 
Just check the coupon. 



No matter what kind of a car you have— no matter how big; a a*aa- 
cater it is Tho Whirlwind will save you money. We absolutely guar- 
antee that tho Whirlwind will more than save Its coat in gasoline 
alone within thirty days, or the trial will cost you nothing. We Invfte 
you to test It at our risk and expense. You are to be the sole judge. 

1 Free Trial Coupon— 

Whirlwind Mfg. Co.. 

999-8A Third St.. Milwaukee, Wise. 

Gentlemen: You may send me full particulars of your 
Whirlwind Carbureting device and free trial offer. This 
does not obligate me In any way whatever. 

NAME 

ADDRESS 

CITY 

COUNTY STATE 

Cknck ftsrs if vow arm inUrm*t*d in full or port tim* aaleatnan. posi- 
tion. 



NIGHTS 
OF JOY 
IN / 
STOR'F 



FOR 



START TO 
VERY FIRST M 



Free Lessons ! 




Even if you can't read a note of music right now, 
you play a simple melody on the very day you get 
your Deagan Xylorimba. Free, easy lessons show 
ou how. Soon you are amazing friends and relatives, 
hen a new life begins — Ions:, happy evenings of joy; parties; 
popularity; radio engagements— and the same chance to 
make $5 to $25 a night aa Ralph Smith, Chicago — "Played 
20 minutes at wedding; received 120. Or the Hallmann 
family, Reading, fa.,— Made $300 in 5 weeks, spare time/' 

FIVE DAYS' FREE TRIAL— Our big FREE book 
tells all about this fascinating instrument — the 5-day free 
trial offer — the free lessons — the easy payment plan. Send 
in the coupon today — the booklet will be mailed promptly 
without coat or obligation. 



MAIL COUPON TODAY 



J. C. Deigan. Inc. Dept. 1(58 1770 Btrteau Ave, Chicago 

Send me, without obligation, full details of Free Trial offer 
and easy-payment plan on the Deagan Xylorimba. 



Name . 



Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 
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Tying Europe to America 
by Telephone Wires 

(Continued from page 32) 

spaces of the untamed West. But that is 
where Frank B. Jewett hails from, where he 
was born and reared and got his first impulse 
toward engineering and science. 

His father, Stanley P. Jewett, a civil engi- 
neer, went to California in the '70's for his 
health, and Frank Jewett was born, in 1879, in 
the town now known as Pasadena, California. 

"When my father settled there it was known 
as 'Indiana Colony' and had not more than a 
dozen houses," Dr. Jewett told me. "When 
I was born there may have been twenty 
houses. Xot far away was the Mexican ciy of 
Los Angeles, with perhaps 10,000 population, 
ninety percent Mexican and Spanish." 

That was the old Southwest in its pioneer 
days. There was a railroad, the Southern 
Pacific, running from San Francisco to Los 
Angeles. Men were talking about throwing 
rails across the desert, over the Great Divide 
and so across Arizona and New Mexico to 
Texas and the East. The elder Jewett, his 
health regained, joined with others to lay the 
first steel of what is now the Santa Fe system, 
from Pasadena to Barstow. Tobacco-chewing, 
gun-toting he-men swarmed into southern 
California to boss the -Mexican peons who did 
the manual labor, and in their company young 
Jewett got his first lessons in practical engi- 
neering and the management of men. 

PASADENA grew into a city with ambi- 
tions. One of its most ambitious enter- 
prises, founded on the benefaction of one of its 
citizens, was the Throop Polytechnic Insti- 
tute, now the California Institute of Tech- 
nology, and there Frank Jewett entered in one 
of the earliest classes, graduating at nineteen 
with the determination to become a mechanical 
engineer, but with an intense thirst for more 
scientific knowledge than his school could 
provide. 

To get that he had to go East, and he took 
the leap from coast to coast in two strides. 
First, the University of Chicago, working there 
as research assistant in physics under the great 
Michelson, and getting his Ph.D. at twenty- 
three. Then to Boston and the teaching job 
from which he was drafted by the telephone 
people, his railroad ambitions gone glimmer- 
ing. 

"I suppose they picked me because I was an 
unusual combination for those days, a physi- 
cist who had had practical contacts with in- 
dustry and did not look down on business as 
something beneath the notice of science," he 
said, by way of explanation of how he came 
to be chosen. 

TTIS job grew as the telephone business grew. 

Some research work was being done in 
Boston, some in New York, and much in 
Chicago, where the Western Electric Company, 
manufacturing apparatus for the telephone 
company, had its headquarters. Dr. Jewett 
worked in all of these laboratories. Gradually 
they were consolidated, and when that had been 
done, and the largest group of industrial 
scientists ever assembled in one organization 
found itself under one roof in the great Bell 
Telephone Laboratories in West Street, New 
York, Dr. Jewett found himself at the head of 
the whole works. And that is the job he likes 
to talk about. 

"It's a job of organizing scientists and engi- 
neers into a team capable of tackling any prob- 
lem of the industry set before them," he said. 
"And not the least important part of the job 
is that of interpreting the possibilities and limi- 
tations of research to the executives of the 
industry." 

That, I thought, accounted for the polished 
manner, the successful-business-man atmos- 
phere which surrounds him. A man may be a 
great scientist and (Continued on pasc 1S2) 




Do You Like 
To Draw? 




This Art Questionnaire Will Show 
Your Chance for Success In Art 

IF YOU like to draw — to make sketches of people and things — you may 
have the makings of a successful commercial artist. With the proper 
training to develop your talent and natural ability, you may quickly fit 
yourself for one of the many fine paying positions in the art profession, or have 
a studio of your own. Others have done it, — why don't you? 

The first step towards success as a commercial artist is to analyze yourself 
— see whether you have "art sense" worth training. Our art questionnaire 
will soon tell you t his — indicate whether you have a good sense of proportion, 
perspective, design, color, etc. We will give you this test free, and tell you 
frankly your chance for success as a commercial artist. 

Trained Artists Highly Paid 

Success and big incomes go hand in hand. Many men 
just like you have started on the road to a successful art 
career by sending for this free art questionnaire and 
analyzing themselves. The thorough, short Federal train- 
ing that followed quickly fitted them for their chosen 
profession. Federal students are making $20(X), $3000, 
$4000, $5000 and $0000 a year — some even more. Their 
illustrations and designs are being used by many of the 
leading advertisers, newspapers and magazines in the 
country. Success awaits the man who has the ambition 
to develop his talcntl 

Read what these men have accomplished 
with the aid of the training they received 
from their Federal Course. Make up your 
mind that you can suc- 
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ceed too, and send the 
coupon for the free art 
questionnaire. It may 
well be the start of your 
climb to success. ^ 

Mail This S 
Coupon S 
Now! s 

Age Occupation 

Address . 




of Qunmercial Designing 



1 3f> (^Federal Schools BIdfc., Minneapolis, 
Minn. 

riense send me your art questionnaire without 
cost or obligation. 



Name. 
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A NEW 
Edition 

Thoroughly revised — greatly 
enlarged and offering a 
wealth of new, up-to-the- 
minute information 

THE 

RADIO 
MANUAL 



Revised Edition 

Complete new chapters on aircraft radio equip- 
ment; Practical Television and Radiomovies with 
instructions for building a complete outfit; radio 
interference; lOO'o modulation; latest equipment 
of the Western Electric Co.; the Marconi Auto- 
Alarm System; and many other developments of the 
past year. All this information is added in the new 
edition and, besides, the entire book has been 
brought right up to date with much new material. 
The Radio Manual continues to be the one complete 
and up-to-the-minute handbook covering the entire 
radio field. 

A 

Complete 
Course in 
bfy a Single 
Volume 

20 big chapters cover: 
E 1 em entary Elec- 
tricity and Magnet- 
ism; Motors and 
Generators; Storage 
^Vpp^H Batteries and Charg- 

ing Circuits; The 
Vacuum Tube; Cir- 
cuits Employed in Vacuum 
Tube Transmitters; Modula- 
[ ting Systems and 100% Modula- 
_J tiun; Wavemeters; Pieso-Electric 
s^LaaflH OscillatorsjWave Traps; Marine 
Vacuum Tube Transmitters; 
Radio Broadcasting Equipment; Arc Transmitters; 
Spark Transmitters; Commercial Radio Receivers; 
Marconi Auto-Alarm; Radio Beacons and Direction 
Finders; Aircraft Radio Equipment; Practical Tele- 
vision and Radiomovies; Eliminating Radio Inter- 
ference; Radio Laws and Regulations; Handling 
and Abstracting Traffic. 

An immense amount of information never before 
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never be able to " sell " science to business men, 
unless he can look, act, dress, talk, and, on 
occasion, think like a business man. It is an 
interesting speculation as to what might have 
happened to Edison if he had been more 
particular about having his trousers pressed. 

Dr. Jewett disclaims any personal credit for 
the achievements of his staff, other than that 
he has to make the decisions as to which prob- 
lems to undertake and who to put at them. 
"I have two or three patents of minor impor- 
tance to my credit," he said, "but my job is 
one of management, which in this case calls 
for an understanding of the needs of the 
industry as well as of the possibilities of 
scientific investigation." 

I asked him for specific examples of how 
problems have been tackled and solved under 
his direction. 

" A GOOD example is the research which re- 
suited in substituting electrolytic iron 
dust for bundles of soft iron wire as a core for 
telephone loading coil," he said. "For years 
we had to maintain an enormous wire-drawing 
plant, using diamond dies to draw the iron wire. 
The cores were expensive and difficult to make. 
A young man named Buckner Speed came to 
me with the suggestion that cores could be 
made of electrolytic iron dust, highly com- 
pressed, if some way were found to insulate each 
dust particle, so as to get the same effect as a 
bundle of wires. I authorized work to be done 
on this problem, with the result that an iron 
dust type of core, electrically much better 
than the iron wire core, was evolved in the 
laboratory. 

"That was one of the first improvements on 
the loading coils invented by Professor 
Michael Pupin and developed commercially in 
our laboratory. And the Pupin coil, in turn, 
was the beginning of long-distance telephony. 
By "loading" the telephone circuit with in- 
ductance coils spaced at proper distances apart, 
the distortion and losses of the impulses in the 
wire are corrected. Professor Pupin worked 
out an engineering method for doing this, and 
patented it. We bought his patent and turned 
over to Dr. G. A. Campbell and Dr. E. H. 
Colpitts the task of finding out how to make 
coils of high inductance, low energy loss, and 
low cost, and how to install and maintain them 
on telephone lines in accordance with Pupin's 
rule. They did a really brilliant piece of re- 
search, involving the need of devising new 
types of measuring instruments. That work 
has been going on for many years, with 
increasing results. 

" \X7^ longer use loading coils on open 
" wire lines, the vacuum tube telephone 
repeater invented by De Forest taking their 
place; but on cables we use more and more of 
them, and as fast as it is economically desir- 
able, we are burying our telephone wires, 
running them in cables between the large 
centers of population. By the end of 1929 more 
than 5,000,000 loading coils will be in use on 
the cable circuits of the Bell system alone. " 

One thing leads to another in scientific re- 
search. The idea that some magnetic substance 
even better than electrolytic iron might be dis- 
covered set a problem on which Dr. O. E. 
Buckley and Dr. G. W. Elmcn worked for 
years. They discovered an entirely new alloy 
of nickel and iron, which had several times the 
magnetic permeability of soft iron, and so 
was named permalloy. Another revolution in 
long-distance wire communications began with 
permalloy. The first important application of 
it was to a transatlantic telegraph cable. 
Loading coils can't be placed along the bed of 
the ocean, but by wrapping the core of the 
cable with a thin spiral strip of permalloy the 
same effect was pro- (Continued on page 
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duced and the speed of telegraph cables was 
multiplied by ten or so. 

"Permalloy, however, wasn't good enough 
for telephone purposes," Dr. Jewett told me. 
"The high-frequency telephone current was 
still subject to too great a loss to make conver- 
sation over the permalloy-loaded cable pos- 
sible. So Drs. Uuckley and Elmen kept at work 
until they discovered an even better magnetic 
material, adding cobalt to the nickel and iron, 
and producing perminvar. 

"Now we are approaching the climax of 
years of research, preparing to lay the first 
submarine telephone cable connecting two 
continents. Besides the work on magnetic 
materials contributing to this result, we have 
been carrying on another line of research in 
insulating materials. Gutta percha has been 
the sole material used for insulating telegraph 
cables. Its electrical properties, however, are 
not good enough for telephone purposes. The 
complex waves of speech and the high fre- 
quencies involved require that the material 
used for insulating the conductor must have 
the minimum of transmission loss. 

"HPHE new material developed in our lab- 
-*• oratory is known as 'Paragutta.' As its 
name implies, it is a compound of rubber and 
gutta percha. Now the transatlantic telephone 
cable is out of the laboratory and in the stage 
of manufacturing development. This reduc- 
tion to shop practice on a commercial scale is 
being done in one of the three large submarine 
cable factories of the world, the Norddeutsche 
SeekabelwerkeatNordenham, Germany. Here 
there are large metallurgical problems involved 
in perfecting the manufacturing technique for 
the production of perminvar, and in develop- 
ing methods which will permit of its being 
rapidly and effectively applied to the conduc- 
tor. There are also chemical problems con- 
cerned with the manufacture of Paragutta of 
absolutely uniform character and purity, and 
with the technique for its application to the 
loaded conductor. 

"These problems have been met in the 
laboratory, and we believe all can be solved in 
the factory. When they have been, continuous, 
uninterrupted telephone communication be- 
tween every part of North America and all 
of Western Europe will be possible, using 
metallic circuits all the way. And that will 
be the longest step in advance that the tele- 
phone has made." 

"But why the telephone cable?" I asked. 
"Isn't the radio telephone working all right?" 

"TTP TO a certain point, yes," replied Dr. 

*-J Jewett, " but it isn't good enough. Radio 
is not sufficiently reliable to use as the sole 
means of telephone communication between 
the two continents. Although considerably 
cheaper than a cable, its lack of secrecy, its sus- 
ceptibility to static noises, and, particularly 
with the shorter wave lengths, its tendency to 
fade out completely for long or short periods, 
deprive it of the reliability essential in the 
telephone business. Last winter there were 
periods when radio communication by means 
of short waves was virtually nonexistent all 
over the world. Delays of several hours are not 
infrequent; and while much progress probably 
will be made in perfecting radio transmission, 
some of the causes of trouble appear to be 
beyond human control. 

"The logic of events calls for one or more 
telephone cables, which will be the 'Old 
Reliables' of transoceanic conversation, the 
backbone for a service which can be depended 
upon at all times. Service over the cable will 
never be complicated by atmospheric condi- 
tions or the absence of sufficient channels. 

"The cable will be too expensive to carry 
the whole load. Radio, (Continued on pane 15i) 
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when it is good, is very good indeed, and it isj 
very much cheaper than the overhead cost of I 
cable operation. I anticipate that within a- 
few years there will be one or more cables as' 
the backbone of the ultimate service, -two or > 
three long-wave radio channels, and three, four, 
or live short-wave channels 'in use lot trans- 
atlantic telephdhy. ' 

"With some such set-up as that, there is 
hope of furnishing a thoroughly reliable tele- 
phone service between Europe and America." 

"T~V0 YOU believe that wires eventually will 
-■-» displace radio for all point-to-point com- 
munications?" I asked Dr. Jewett. 

"Theoretically, yes," he replied. " Eventually 
wire service will be extended to every part 
of the world where business conditions make 
it economically advantageous to do so. 

"Unless someone invents a new method of 
radio transmission, radio will always be in the 
position of a pioneer, to be displaced by wires 
as soon as the economic situation warrants. 
One reason is that there are not enough non- 
interfering radio channels to go around. There 
are legitimate uses for radio which the wires 
never can supplant, and which are crowding, 
even now, the available channels. The develop- 
ment of aviation and of means of communica- 
tion between the ground and aircraft in flight 
is one of these uses which are multiplying the 
normal field of radio immensely. Ship to shore 
communication is increasing, so is broadcast- 
ing; and these, with military and naval uses, 
may well use up all the available wave lengths. " 

"After the telephone submarine cable, then 
what?" I asked. A director of industrial re- 
search must be a prophet, among other things. 

NOBODY knows," he replied. "Improve- 
mentof instruments and switching meth- 
ods, naturally. The telephone system is like an 
inverted pyramid, resting on an apex which is 
the telephone instrument itself. It took many 
years of research to bring the new one-hand 
instrument, which combines the transmitter 
and receiver in one, to such perfection that we 
could substitute it for the standard desk set. 

""PHYSIOLOGISTS in our laboratory had to 
J7 study the anatomy of the functioning of the 
human ear as never before. One by-product was 
the discovery of new knowledge of how sounds 
are captured by the ear and transmitted to the 
consciousness. Other scientists made new 
studies of the voice-producing mechanism of 
the larynx, until we have been able to make an 
artificial larynx with which a human being or a 
machine can actually talk. Such artificial 
larynxes have been used by surgeons to replace 
natural organs which had to be removed as the 
result of disease. Further improvement of 
telephone instruments until they are as perfect 
as it is possible to make them is one of the 
three goals at which we are aiming;' the other 
two are perfection of the transmission lines 
and the perfection of mechanical switching. 

"The time is close at hand when all tele- 
phone switching in all of the larger metropoli- 
tan areas, at least, will be done mechanically. 
The laboratory has to develop means of doing 
this more certainly and economically. Without 
mechanical switching the cost of telephoning 
would increase with the number of telephones; 
with mechanical switching it can be kept 
within reasonable bounds. Always there is the 
economic need to be served by the laboratory." 

There is the picture, then, of Frank B. 
Jewett, the research director in industry. _ A 
combination, it would seem, of scientist, 
engineer, business executive, economist, proph- 
et, and diplomat, able to make the business 
man understand what science can do for him; 
able to reconcile the scientist to devoting his 
science to the practical needs of the world. 



Make Your 
Vest Pocket 

Bring You 

9 5 Week 



GARRY Hi i« amazing n< 
adding machine in your vtt I 
vorkrt, Make 13.00 M hour 
abowina tt to store keepers, bookkeepers, pro feu i cmal men and 
ether*. Agents cleaning 1 up with this fast seller, Everyone who 
does any kind or figuring needs ft and will bur on surbt. 

Complete Adding Machine Only $2.95 

VE-PO-AD duplicates work of lame addinu machine*. Sells for only 
12.95. Adds, subtracts, multiplier— in a 
jiffy. Always accurate— never gets oat of 
order. Over 200,000 in use. Yoa make 
100 ,' profit on every sale. Hani If yoa 
ever had a chance to CLEAN UP BIO 
MONEY— hero It tat 

Sample Ve-Po-Ad FREE 

Yoa don't need experience. Shapiro made 
J 175 hia first week. Others make $60 to 1 1 00 
a week resralarlv. Ton can aeD aa nasty ss> ft 
Ve-Pe-Ada an boar— over $4.00 clear profit 
for yoo. Grasp this quickly! Write at ones 
fer full details of FRKB Ve-Po-Ad offer 
and my MONEY -MAKING PLAN. Do it 
NOW. 




303 W. Monroe St. 



C. M. CLEARY 

Dept. 158 Chicago, HI. 



We quickly 
teach you by mall, or at 
school. In spare time. E 
demand. Big future. lot---, 
work. Oldest and foremost achool. 
EARN $50 TO S200 WEEKLY 
Otto Wlegand, Md., home-study graduate, made 
JiL'.Ouu from bia businesa in one year, John 
Vaseoe, N. Y., gets $2S for a show card. Craw- 
ford, B. C. , writes: "Earned $200 while taking 
course. " Write for complete information. 

DETROIT SCHOOL OF LETTERING 
159 Stlmson Av«. Eat. 1899 Detroit, mich. 





G WRITERS! 



Substantial Advance Royalties 

are paid on work found acceptable for pub- 
lication. Anyone wishing; to write either 
the word* or music for songs may submit 
work for free examination and advice. 
Past experience unnecessary. New demand 
created by "Talking Pictures", fully de- 
scribed In our free book. Write for it 
Today— Newcomer Associates 
758 Earle Building. New York, N. T. 



Intensive, practical — technical courses. Engineering; 
degree in 2 year*. Diploma in I year. Also Special Short 
Courses in Practical Electricity — Power Plant Opera- 
tion — Armature Winding — Itadio — Electric Refrigera- 
tion — Aviation — Electricity — Electric Welding. LOW 
TUITION RATES. Faculty of recognized expert*. 
Extensive Laboratories. Free employment service for 
graduates. Part-time work secured during training. 
L'Sth vear. Write (or catalog. FINLAY ENGINEER- 
IN'G COLLEGE. 1001-B Indiana Ave.. Kansas City, 
Mo. 

6 FOOT MODEL ZEPPELIN 

Flies For Miles 

Large 6-foot air bap; with in- 
flatory, parachute with auto- 
matic release and complete 

nstn 

I at height of 1000 1 
to Everyday Life 
£ prn 'q^ nu mft 4T*ri ne for ope 

EVERYDAY 





i you our magazine for one year and the ZEPPELIN 
Ship. All chanres prepaid. A great offerto introduce. 
)AY LIFE, Dept 46 A.S. 337 W. MadisonSt.. CHICAGO 



Greatest Opportunity - - 

Newest Proposition 

Build a continually paying business in your own 
name. Household and Industrial, BRUSHES, 
BROOMS, MOPS, DUSTERS. Fully Guaran- 
teed. New catalog, all net prices, no discounts 
to figure. Make as high aa 300 per cent and 
over. Write today. 

WIRE GRIP SANITARY BRUSH CORPORATION 

41 East 11th Street New York 



STUDY AT HOME 

Seeome a lawyer. Legal I T trainee 
_ isa win high positions and bis 
success ia businesa and public life. 
Be independent, t.reater opportanl- 
, ties now than ever before. Big corpo- 
rations are beaded by men with legal 
training. Earn 
"55.000 to $10,000 Annually 
J W« guide MSj step by step. Yoa can train at borne dor- 
ring spare SbbbSL Degree of LL.B. conferred. F-^fl -1 '* 
students four..! among practicing attorneys of every 
state. We furnish all text material, including fourteen-volutne 
Law Library. Low cost, ca-y terms. *jet our valuable 64-page 
"Law Guide" and "Kvidence" books FREE. Send for tbem NOW. 
La Sail* Extension University, Dept. 11S3-L Chicago 
The World's Largest Business Training Institution 




November, 1929 



POPULAR SCIENCE MONTHLY 



155 





the NEW Shop -Laboratory Way 



Aviation, Talking Movies, Radio, Super- 
Power, Television, Refrigeration, Lighting 



TALKING MOVIES 




Need Electrically Trained Men 

These new Electrical industries are sweeping the world. This is the Elec- 
trical Age! Big manufacturers are pleading for Electrically-trained men. Sal- 
aries of $3,000 to $7,500 a year are common! Wonderful opportunities for 
advancement. Here is the field for you. Now is the time to start on the road 
that leads to increased pay and SUCCESS! 

Train the Practical Way 

Theory or books alone can never make you a Practical Electro-technician. 
Our new Home Shop-Laboratory Method, with the patented Unit Board 
System brings the School right to your home. You learn by doing — by work- 
ing on full- sired equipment that is yours without extra cost. Behind your train- 
ing is a fully established college — not a mere correspondence school. Recog- 
nized by the U.S. Government. Established 20 years. Over 25,000 graduates 
holding important Electrical positions all over the world. 

Earn as You Learn 

Cash in on your Electrical Training while you're learning. Many students 
report increased earnings, advancement, even while studying. Train in your 
spare time at home. Employment Service renders FREE aid for life. Life- 
time Consultation Service. Many exclusive features availablo nowhere else. 
Mail the coupon today for full particulars. 

EXTENSION DIVISION 

CCHAALT ENGINEERING 



MILWAUKEE, WISCONSIN 



FREE 
48-Page 
Book 

Send Coupon TODAY 
for illustrated 48- Page 
Book "Practical Elec- 
tricity — the Key to Suc- 
cess" — and full details 
of Extension Division 
Training. 




Exclusive Patented 

Laboratory Equipment 

that cannot be 
secured elsewhere. 
Special Unit 
Hoard System 
makes fascinating 
sport of labora- 
tory experiments. 

Amazingly easy 
to use. 



HP 




Learn By Doing 

No mere book on 
theoretical study 
—but PRACTI- 
CAL training on 
full-sized motor, 
switchboard, cir- 
cuits, and elec- 
trical equipment. 

Satisfaction Guaranteed 

You can take S. 
of E. Home Shop- 
Laboratory train- 
ing without risk- 
i ng a penny. 
Guarantee Bond 
protects you. 




Extension Division, Dept. 72 
1 /^"^rSl SCHOOL OF ENGINEERING 

A"~>C^C" Q^!""^ Milwaukee, Wisconsin 

£\ r5ftr"*""5 Please ncnd me. without obligation, I'REK Ulu«- 

C=\ - - A-jlfliTk*" ' t rated 4S-Page Book. "IT:,. loctricity- the 

•*N^« Key to Success/* and detail* of Extension Dhlsion 
training. 

Jlf\ N»me 

.CWt Address 

HI* 
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ELECTRICITY 

Learn at Home 

Oni of the best ways to prepare for a good position 
in the Electrical field or to nave a business of your 
own is through the home-study courses of the Interna- 
tional Correspondence Schools. 

Nearly $200,000 has been spent in the preparation 
of these courses and they have been endorsed by 
Thomas A. Edison and Charles P. Steinmetz— the late 
"electrical wizard" of the Genera Electric Co. 

Here are some of the men who hare prepared these 
courses : 

BpOAl Knowlton — Electrical Engineer. Alternating 
Current Engineering Department. General Electric Co. 

J. Lkstku Woopbrioob. E.D. and M.E. — Chief Engi- 
neer of the Electric Storage Battery Co. 

S. A. Fletcher — Electrical Bnglneer, Superintendent 
Of Sen-ice, Alabama Power Co. 

S. H. MoRTKNSON — Designer of Alternating Current 
Motors and Generator*. Allis-Chalmers Manufacturing Co. 

O. J. Bus hn eli. — Supt. of the Meter Dept.. Com- 
monwealth Edison Co. 

Mail Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS*"* 

"The Vniversal Univvrsity" 
Box 7648-F, Seranton, Penriu. 

TVIthort cost or obligation nn my part, please send me 
a ropy of your 48-page booklet, "Who Wins and Why." 
and tell me how I can qualify for the position, or In the 
subject, before which 1 have marked an X: 

TECHNICAL AND INDUSTRIAL COURSES 
J Architect □ Automobile Work 

j Architectural Draftsman □ Aviation Engines 



J Building Foreman 
D Concrete Builder 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

□ Electrical Engineer 

□ Electrical Contractor 

□ Electric Wiring 

□ Electric Lighting 

□ Electric Car Bunnlng 

□ Telegraph Engineer 

□ Telephone Work 

J Mechanical Engineer 

□ Mechanical Draftsman 

□ Machine Shop Practice 

J Tool maker 

□ Patternmaker 

□ Civil Engineer 



□ Plumber and Steam Fitter 

□ Plumbing Inspector 

□ Foreman Plumber 

~ Heating and Ventilation 
Sheet-Metal Worker 
Steam Engineer 

□ Marine Engineer 

□ Refrigeration Engineer 
H. R. Positions 
Highway Engineer 

3 Chemistry 
D Pharmacy 

□ Coal Mining Engineer 
2 Navigation □ Assayer 



J Iron and Steel Worker 

UToXttle Off* WWW or Sunt. 
Cotton Manufacturing 
□ Woolen Manufacturing 

□ Surveying ami Mapping □ Agriculture Q Fruit Growing 

□ Bridge Engineer □ Poultry Farming 

□ Gas Engine Operating □ Mathematics □ Radio 

BUSINESS TRAINING COURSES 

□ Business Management Q Business Correspondence 

□ industrial Management QShow Card and Sign 

□ Personnel Management Lettering 

□ Traffic Management QStenugraphy and Typing 

□ Accounting and C. P. A. □English 



Coaching 

□ Cost Accounting 

□ Bookkeeping 

□ Secretarial Work 

□ Spanish □ French 

□ Salesmanship 

□ Advertising 



Name 

Street 
Address.. 



□ Civil Serrlce 

□ Railway Mail Clerk 

□ Mail Carrier 

□ Grade School Subjects 

Blllgh School Subjects 
Illustrating □ Cartooning 

□ Lumber Dealer 



City.. 



. State- 



Occupation 

// HH reside in Canada, rend thig coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 

words or 

MAGIC POVYElC 

— that U what the multi-millionaire gave to the 
young man who saved hi.- life. 14 WORDS 
that created the rich man's millions. Tho young 
man usrd them. They made- Aim worth a 
ou arter nf a million dollar* in 5 year*. Do you want to know 
what these words were — and how you ran use them? A 
fascinating little book tells the atory. It is yours free IF you 
are a young man 16 to 32 years of axe and willing to consider 
using a part of your spare time preparinir for a worth-while position 
In the big pay fields of Drafting;. Engineering-, Electricity or Archi- 
tecture through any one of these three plans: 

ST 1, 2 or 3 rear training at Chicago Tech, Diplomas and 
B. S. Degrees. Opportunities for self-support. Day 
and Evening classes, or 

2 A abort 4 months' special course in Drafting. 




vreparaUun, 

through training, 
"X Train at Hon _ 

* and prepare for a better c 



We help yuu Mscutc posUiun when 



in Drafting. Keep your present job 
■r a better one in spare time. All tools 
supplied without extra cost. 
This Free Book I* yours, -H you write for it and indicate tha 
plan | by number? that interests you. 

Address: Dept. P-82, CHICAGO TECHNICAL COLLEGE 
118 East 26th Street, Chicago, Illinois 



Here Are Correct Answers 
to Questions on Page 54 

1. " Slow movies " really are high speed movies 
projected at normal speed. Standard practice 
has been to take ordinary movies at the rate 
of about sixteen pictures or "frames" a sec- 
ond. High speed movies are taken at the rate 
of 128 a second, which is eight times faster than 
standard. When projected at the standard rate 
of sixteen a second, action taking place in one 
eighth of a second is spread out over a full 
second, so that every motion appears to take 
eight times longer than it should. 

2. The sound is recorded on a narrow strip 
along the edge of the picture space. It is picked 
up by the studio microphone, which translates 
it into equivalent electrical impulses. These 
impulses, after amplification, are again trans- 
lated, this time by a neon light, into equivalent 
light impulses, which are recorded on the film. 
In another system the electrical impulses vi- 
brate a mirror so that more or less light is re- 
flected from a fixed beam onto the film. 

3. Motion picture film is made of celluloid, 
which is highly inflammable. Since all the 
light that illuminates the screen must pass 
through the small area of the film in a con- 
centrated and extremely hot beam, there is 
always a possibility of setting fire to the film. 
If the film sticks, for instance, and the auto- 
matic shutter fails to drop in front of the film 
and protect it from the light beam, it will take 
fire almost immediately. 

4. The moonlight scenes you see on the screen 
are taken either at sunrise or at sunset. The 
positive film is printed darker than normal and 
then stained with a blue dye. No satisfactory 
results can be obtained with a motion picture 
by moonlight, even with extra fast lenses. 
Still moonlight pictures can be taken with an 
ordinary camera, however, if it has a fast lens 
and relatively long time exposures are made. 

5. The image on a motion picture film, as with 
ordinary camera film, is made up of tiny 
particles of metallic silver. If you enlarge too 
much, the grain of the film becomes visible. 
The motion picture on the screen appears sharp 
because the grain that appears in any in- 
dividual picture is immediately replaced by 
another frame in which the grain pattern is 
totally different. Thus the average detail 
sharpness is much better than in any in- 
dividual frame or picture. 

6. Unless you are sitting in the front row the 
sound is bound to reach your ears a fraction of 
a second after the visible impression with 
which it is synchronized. This is because 
sound travels much slower than light. Sound 
travels at a speed of 1,100 feet per second; 
light at about 186,000 miles a second. 

7. The ludicrously fast action obtained in the 
slapstick comedies is obtained by operating the 
camera at considerably below normal speed — 
just the reverse of "slow movies." If the 
crank on the camera is turned at half or quarter 
normal speed, the film, when projected at 
normal speed, will show action two to four 
times faster than normal. A knowledge of 
just how fast to turn the crank to produce the 
desired effect is of immense value to the 
man engaged in "shooting" comedy features. 

9. Home movie film is developed and then re- 
versed to positive to save the cost of the extra 
film required when a separate positive is 
printed, and to save the cost of handling the 
film during the printing process. 

10. The ideal location from which to view 
motion pictures is from a seat in line with the 
center of the screen and sufficiently far back 
so that you do not have to look up. 




POWERFUL 

CHEST DEVELOPER 

aid Body Builder Course *| 95 

Seeknolon»er if you want the muscles of Heroules. flOSl * Js» ^■SBP 

vour opportunity to resliie your muscle drrsrcu. 
This powerful chest developer is specially msde. 
inasmuch asit hits double strencfli MMM whirl. 
MS adj istable up to 200 'bs. resistance; 
fc,uch cable ia guaranteed to have at least fifty 
nlmndi of thefreshest and finest rubber procur- 
■Mfc This means extra strength and extra wrnr. 
With the course of Instructions which we fur- 
nish without extrs eoat you are easily shown with 
pictures how to develop your chest, arms, 
legs, and your entire body. Aft at once and we wfl ship every, 
thine to you for the special price of Si. 95. 

The shore offer is for our five cable chest developer only. If you 
order our ten cable exerciser, we will not only include our body build- 
inc sou r»e. but we will i I - • present you 
free with a pair of patented hand 
crips for developing powerful srip and 
forearms. You set all tin- at the 
special price of only $3.95. 

Send No Money 

Mark "X" in coupon 
showing which offer 
you want. Sign your 
" »me and address 
nd rush coupon to 
its. We will ship 
to you by return 
msil. Pay post- 
man price plus 
postage on ar- 
rival. Money 
i hack If not en- 
tiri-ly-an-iiM. 






Cruaader Apparatus Co., 
Dept. 611, 

44 Parker Ave.. Maplewood, N. J. 

I have checked below the offer that I accept. 
Send this by return mall. I will pay postman 
your special price plus few cents postage on 
arrival. It is understood my money back if I am 
not entirely satisfied. 

□ Offer No. 1 — Five cable chest expander and 
body builder, course, $1.95 plus postage 

□ Offer No. 2 — Ten cable chest expander, body 
builder, course and a pair of hand grips, $3.95 
plus i>ostage. 

Note: — No C. O. D. orders shipped to foreign 
countries or Canada. 

Name 

Street 

City 



I__ 



Stat. 




Learn at Home— by 
Mail! Easily! Quickly! 

Newt Different! Teaches you Bis; Tricks. 
Illusions. Sta«* Stunts. ' * Patter ,T and the 
Principles of Majrfc. Learn at home. As- 
tonish your friends. Write today for foil 
Information. Please tall OS your ace. 

TAR BELL SYSTEM, INC. 
1926 Sunnyslde Ave. Studio 13-68 
Chicago. Illinois 



COMMERCIAL CHEMIST 

For nuil m and processes for manufacturing all kind- of products. 
Chemical problems solved for inventors. Matching formula for 
any product on the market. Analysis of ores, metals and indus- 
trial product*. Make your own specialties from formulas planned 
for you. Write for free advice. 



Box X40i 



Chemist 

Boston, Mara. 



JJ- a RN WATCHMAKING *m? ENGRAVING 



By Our Profit-Sharing Plan 

_J OUR GRADUATES SUCCEED 

One of our Iowa students started in a very small 
way— now doing over $30,000 a year. Another In 
Wisconsin, over $10, (100 the first year. Day or night 
classes. Call or write for FREE BOOK. 

Chicago School of Watchmaking 

Dept. S02. 549 W. Randolph St.. CHICAGO 



ELECTRIC 
LIGHTS 

ANYWHERE 



I HO Volt — complete plant 
I with all wiring, Fbrtaresaill 

I Lamps for 7 rooms S 147. SO, 
I Direct-To- You. 

I Ideal for Farms 
I Camps, Semi- 
Imsr Homes. 
I Also 



Household Electrical Applism 
Install it yourself. Write for elri 



D»W. ONAN * SONS SIAT^O 
304:Royalaton Ave. * ■ - 



; Royals to 

Minneapolis, Minnesota. 
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A New Invention to 
Harness the Sun 

{Continued from pa£C 23) 

use of high temperature does not necessarily 
guarantee efficiency. Losses by conduction, 
radiation, and excessive friction must be elim- 
inated. 

As to steam engine losses, a recent test of a 
4,000-k.ilowatt turbine plant, using super- 
heated steam with an overall efficiency of 
nineteen percent, showed a boiler efficiency 
of eighty-two percent, a thermal engine ef- 
ficiency of twenty-five point eight percent, and 
a mechanical efficiency of ninety percent. Here 
the chief cause of efficiency loss is the fact that 
the turbine uses only a quarter of the available 
heat, most of it going into the exhaust. This 
is because the temperature of the steam before 
it is used is not high enough. 

TN A typical case of an internal combustion 
-t gasoline engine of twenty percent efficiency, 
there is a loss of forty-one percent to the cool- 
ing water, thirty-four percent loss of heat in 
the exhaust and by radiation, and five percent 
loss through friction. In the gasoline engine, 
where temperatures run much higher than in 
the steam engine, not so much is lost in the ex- 
haust. Nevertheless, the high temperature 
involves a serious loss of heat to the cylinder 
walls. Nearly half the money spent for gaso- 
line is lost in this way. 

In the proposed solar engine the steam en- 
gine's loss of efficiency is avoided by using at 
the focus a temperature as high as, or even 
higher than, that of exploding gases in the 
gasoline engine. There is no loss of heat to the 
surrounding water, because any heat conducted 
or radiated from the focus point to the incom- 
ing water simply pre heats it. 

The light weight of the proposed solar en- 
gine offers interesting possibilities for its use in 
aerial navigation. The steam generator itself 
is extremely compact and can be made of light 
materials. Sunlight, of course, is a weightless 
fuel. The only part of the whole outfit, there- 
fore, about which there would be a question 
of weight is the reflecting mirror. Hut since its 
only operating part is the reflecting surface, 
quite possibly it could be made of a thin layer 
of light fabric coated with a highly polished 
metal foil. Perhaps the upper surface of a 
dirigible might be made into a series of shallow, 
foil-covered concave mirrors focused on a row 
of solar motors placed in an upper streamline I 
structure. Such a combination would produce 
a dirigible of unlimited cruising radius. 

Recently another possible use for solar 
power has been mentioned in connection 
with my experiments in the science of inter 
planetary navigation which the French have 
named "astronautics." 

In 1919 I suggested the possibility of produc- 
ing a rocket so powerful that it would leave the 
earth's surface never to return. Since then 
there has been considerable speculation re 
garding the use of such a rocket in the naviga- 
tion of interplanetary space. It is in this con- 
nection that I have been interested in develop- 
ing a very light and efficient solar engine such 
as has now been designed. 

The practical and obvious first use for the 
new solar motor, however, is to supply abund 
ant and cheap power for mankind. And while 
an old maxim states that you cannot have your 
cake and eat it, too, you can use sunlight to 
develop useful power without fear of reducing 
the heating effect of the sunlight on the earth. 
Xo matter how many thousands or millions of 
solar motors eventually come into use, the 
temperature of the earth will not be influenced 
one iota — every single heat unit used in a solar 
motor will finally be absorbed in the earth. 

An article in next month's i*»ue will 
tell how the latest developments in 
science of Welding are working a revo- 
lution in steel construction. 



Test This Amazing 
Money Making Invention 

FREE _ 



Men, here's the moit remarkable 
money maker of the Bgel A little 
automatic machine that makei the 
dollars hum for you! 





^ Win An Hour 

Just Showing This \ - 
n,000,000 Can Opening Machine 



$2,000.00 PRIZES 
Given to Agents. 
Write for 
Details. 



NO more awkward stnMiing and haekin* with 
old-style can openers! No more danjrer of 
blood poisoning from Hashed and lacerated 
finger*! For now a remarkable new invention 
banishen every old-style can opener to the scrap 
heap. Xow a si raffle twist of the wrist opens any 
can in a couple nf seconds. No wonder they all 
simply go wild over it! No wonder salesmen 
often sell to every house in the block and make [runt S~ to S10 
iti an hour. 

Works Like a Charm 

This queer little device doesn't just chop a ragged hole in 
the top of the can. It cuts the entire top completely out. 
clean as a whistle! The machine takes hold of the can — 
opens it — flips up the lid so yuu can grab it — and rives it back 
without any sharp edge* to snag your timrers. You just put 
the can in the machine — turn the handle — and almost in- 
stantly the job La done! 

Sells Itself in 10 Seconds 

Everyone knows how women detest the dangerous old-style 
can opener. Imagine, then, how they welcome this startling 
new method — this automatic way of dot rut their most dis- 
tasteful kitchen task. Men. honestly I *m not exaggerating one 
bit when I tell you that nut ten words are neeessary to sell any 
of them! All you do is hand your demonstrator to your pros- 
pect and let her try it! She sells herself in ten seconds by the 
clock — and you pocket a nice, fat profit! Yes really it's 
just that simple and etsy! That's why $~5 to S150 a week is 
easy anywhc. c. 



Easy as A 



In a Few Months 
This Delightful 
New Easy Way ! 




Act Quick for Free i f i 
Trial Offer 

I don't care whether you're an old timer of 
just breaking in — the quickest, easiest money of 
your life is waiting for you now, right berel 
That's a mighty strong statement. But all I ask 
is a chance to prove it at my risk. I know thta 
proposition will coin money for you so fast thai 
it will make your head swim! Territories are closing fast. 
The Free Test costs you nothing. Just mail me the coupon 
and I 'II shoot you the most sensational dollar making plan yon 
ever heard of. Mail it today! Right now! 

Central States Manufacturing Company 
Oept. P-843 4500 Mary Ave. St. Loui*. Mo. 



Central States Manufacturing Co., 
Dept. P-843. 4500 Mary Av«. t 
St. Louis, Mo. 

Rush me details of your Free Test Offer. 



| Name .. 
I Address . 



Town State 

r~('heck here if interested only in one for your home. 
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AW one can easily barn music by this remarkable 
** now method. And the cost is only a fraction of 
the old slow way. You don't need a private teacher. 
You study entirely at home. Almost before you 
realize it you are playing real tunes and melodies, 
both popular and classic, to please your friends, 
;imuse yourself and make money. This wonderful 
new method of reading and playing music is as simple 
as reading a bo »k. No private teacher could make 
it any clearer. The lessons come to you by mail at 
regular intervals — complete printed instructions, dia- 
grams, all the music you need. You can select your 
own time to study or practice. And the cost aver- 
ages only a few cents a day, including the music. 
If you play, you are always in demand. Many invi- 
tations come to you. And you meet the kind of 
people you have always wanted to know. 

Free Book Tells All 

Our free booklet, * 1 Mu- 
sic Lessons in Your Own 
Home." — contains an of- 
fer that makes the course 
available at a very low 
price. Also a Free Dem- 
onstration Lesson which 
shows how delightful!/ 
quick and easy this won- 
derfully simple Method 
is. Instruments supplied 
when needed, cash or 
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LEARN TO PLAY 

BY NOTE 

Mandolin Saxophone 
Piano 'Cello 
Organ Ukulele 
Violin Cornet 
Banjo Trombone 
or any other instrument 



credit. If you really want to become a Rood player on 
your favorite Instrument, malt llie coupon now — today. 

U. S. SCHOOL OF MUSIC, 
811 Brunswick Bldg.. New York City. 



U. S. SCHOOL OF MUSIC, 

811 Brunswick Bldg., New York City. 

Please send me your free booklet. "Mu,ic Lesson. In 
Your Own Home" with Introduction by l>r. Frank 
Crane, Free Demonstration lesson, and particulars of 
your easy paym .nt plan. 1 am interested in t lie follow* 
inn course: 



Have you above instrument ' 
Name 



Address. 
City 
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MORE 



BLADES 



TO BUY! 



Amazing Invention 
Revolutionizes 
Shaving ! 

THINK of it! 365 keen, cool shaves a year from 
the same blade. That's what KUISS-KROSS 
is doing for American shavers everywhere 

This amazing invention marks such a radical ad- 
vance in shaving comfort and economy that it de- 
serves to be called much more than a utropper. 
Rather it is a blade rejuvenator. Makes hundreds 
of keen, quick shaves blossom where only one grew 
before. 

KRISS-KROSS strops your blade (any make) on 
the diagonal just like a master barber. Pressure de- 
creases automatically. Nickel jig flics up to notify 
you when your blade is ready, with the keenest 
cutting edge that steel can take 

New-Type Razor Blade FREE ! 



To introduce Kriss Kross 
etropper, we are including 
this month free samples of 
a revolution in razor blade 
construction. Made to fit 
your present razor. Guar- 
anteed to last longer and 
shave better than any 
other. Expect a new shav- 
ing sensation — Kriss Kross 
blades are made of a unique 
steel, made a new and 
better way. 

Get Details 

Send for details on these 
surprising inventions and 
free razor offer. They're 
much more remarkable 
than I can tell you here. 
Clip the coupon now. No 
obligation. Mail it today! 



MAKES 

Make uig money as 
a KRISS-KROSS 
representative. J. 
C. Kellogg made 
$200 in 7 days. 
II. King earned $66 
in one day. 

Spare-time work- 
ers, office and fac- 
tory men make $5- 
$10 extra a day 
just showing 
KRISS-KROSS to 
friends. Check bot- 
tom of coupon and 
mail at once 



KRISS KROSS CORPORATION STROPPER 

World'* Larocat Manufacturer a/ Mechanical Strapper* 

Dept. S-Z44, 1418 Pendleton Ave., St. Louis, Mo. 



I Kriss kross Corporation, 

' Dept. S-244, 1418 Pendleton Ave., St. Louis, 
• Mo. 

' Send me details of Kriss Kross Stropper. 
I Also send free sample of your new type 

■ razor blade for Razor. (Fill In your 

make of razor.) 



Name 



Address . 



I 
I 

| City State 

I ( ) Check here for agents' money-making plan. 
I full time or spare hours. 



Who "Planted" the 
Glozel Fakes? 

{Continued from Pane .*o) 

at Paris; Professor Esperandieu, of the Insti- 
tute de France, and Professor Mendes-Correa, 
of the University of Porto, Portugal. 

Dr. Morlet laid the exhibits before these 
authorities, and some made independent ex- 
cavations. All of them were astounded by 
what they found. All of them, with the sole 
exception of Dr. Jullian, declared that here was 
the most wonderful archeological "find'' ever 
stumbled upon. Yes, the urns and stone im- 
plements and flint weapons were Paleolithic. 
Yes, the bone instrument and ornaments 
were Xeolithic, or belonging to the Bone Age, 
the period that followed the Stone Age. In 
other words, these things were from 10,000 
to 13,000 years old. They were priceless. 

DLT, asked Dr. Morlet, what of the mark- 
■U ings and hieroglyphics? '1 here were more 
than a hundred different signs and characters. 
Most of these resembled the letters of the 
Phoenician alphabet, but others looked like 
old Greek, Etruscan, and Latin writing. How 
did they get on objects made by cave men? 
And how was the glazing of the bricks in the 
trench to be explained? Had not the art of 
making glass been invented many centuries 
after the Bone Age? 

The savants carefully reexamined the col- 
lection. At last they agreed — all but Dr. 
Jullian — that the excavations proved the 
existence of man in a high state of civilization 
in fabulously prehistoric times. The whole 
conception of history had been wrong. Pre- 
historic Europe, until then considered the 
hunting ground of extremely primitive people 
in its early days, was the real cradle of civili- 
zation. 

At that point, the famous controversy en- 
tered its first phase. Dr. Jullian dissented 
violently. The "find," he said, was merely 
the hoard ot a sorcerer from the third or 
fourth century ot the Christian era, who had 
gathered all the prehistoric junk to be found 
in that neighborhood at the time and had used 
it to impress his simple shepherd-clients in his 
practice of witchcraft and necromancy. The 
apparent glazing of the trough, he believed, 
was a chemical accident, due to the presence 
of potassium in the soil. 

But he was unable to convince his col- 
leagues. They began writing articles in 
archeological and anthropological publica- 
tions, announcing their marvelous discovery 
and setting forth their startling theories. Dr. 
Jullian, too, broke into print. He published 
his own "translations" of the inscriptions on 
the tablets, interpreting them as the incanta- 
tions of a Gallo-Roman magician. 

TVTOW the row was on in earnest. With the 
■L ' exception of Dr. Reinach, Professor 1-oth, 
Professor EspeYandieu and Professor Mendes- 
Correa, each of whom had his following, vir- 
tually all of the leading European scientists 
bitterly opposed the Glozelians. They were 
led by Ren6 Dussaud, curator of the prehistoric 
section of the Louvre, the French national 
museum in Paris, who prides himself on his 
knowledge of ancient inscriptions, especially 
the Phoenician, and who, from the first, de- 
clared the Glozel " relics " to be crude forgeries. 
Dr. Jullian also had his enthusiastic adherents. 
And so the European world of science was 
split into three bitterly hostile camps. 

Meanwhile, fresh discoveries were made on 
the Glozel farm. Emile Fradin and Dr. Morlet 
opened two more "tombs" made of loosely 
joined stones. In some cases, these stones 
were embellished with animal etchings, in- 
cluding pictures of reindeer, resembling 
those found in caves in Southern France. 
Again, the troughs were filled to overflowing 
with an assortment of curious objects. There 
were vases of many {Continued on page 1S9) 
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Who "Planted" the 
Glozel Fakes? 

(Continued from IxifC loS) 

shapes, axes, arrowheads, bone harpoons, and 
fragments of glass goblets and other vessels. 
In all, young Emile's "museum" now har- 
bored between 3,000 and 4,000 exhibits. 

The additional findings fanned the conflict 
to even greater heat. Matters went from bad 
to worse until, in September, 1927, the con- 
gress of the International Institute of Anthro- 
pology at Amsterdam appointed its committee 
to investigate Glozel and settle the dispute. 
It consisted of Professor Bosch-Gimpera, of 
Barcelona, Spain; Miss Garrod, of London; 
Dr. Ferrer, of Strassbourg, France; Dr. Hamal- 
Nandrin, of Liege, Belgium; Professor Pittard, 
of Geneva, Switzerland; and Dr. Peyrony, 
curator of the Prehistoric Museum at Eyzies, 
France, all of them archeologists of European 
reputation. The French government ordered 
Dr. Peyrony to make an official report. 

'"PHE commission began its investigations at 
-t Glozel in the beginning of November, and 
its report that the whole find was a swindle 
was made public two months later. The in- 
tensity of the controversy which followed may 
be judged from an experience Professor Loth 
had as recently as the spring of 1928, when he 
attempted to give a series of lectures on his 
personal observations at Glozel in the College 
de France. The anti-Glozelians in the hall 
began pounding their desks as soon as he 
started to speak. The Glozelians took the 
antis, one by one, and threw them out of the 
building. They came back in a body, armed 
with stench-bombs and, when they found the 
doors barred against them, bombarded the 
windows with bricks. The riot was finally 
quelled by the police. It was after this brawl 
that the word "Glozel" was made taboo by 
all French scientific societies. 

In the meantime, several suits for defama- 
tion of character and libel had been started in 
the French courts and the recent devastating 
findings of M. Bayle were the outcome of these 
legal proceedings. 

Now that the fraudulent nature of the 
Glozel excavations seems established beyond 
a doubt, the question arises: Who "planted " 
them and why? Was it the work of a joke- 
smith who wished to satirize the tendency of 
some scientists to let enthusiasm run away 
with judgment and substitute imagination for 
concrete evidence? Or was the fraud con- 
ceived by the disordered mind of a maniac 
who once had been a man of sound learning? 
Emile Fradin charges admission to view his 
collection. Was the fake inspired by a desire 
for gain? 

TTME may tell. The authors of most of the 
■1 scientific frauds of the past were discov- 
ered sooner or later and their motives exposed. 

Scientific hoaxes, tricks, and delusions are 
almost as old as history. They range from 
the mystifications of the sorcerers of antiquity 
and the claims of the alchemists of the Middle 
Ages, some of whom professed being able to 
transmute base metals into gold, to the minis- 
trations of the quacks of more recent periods 
and the pretentions of scientific charlatans of 
the present day. And they will continue to 
meet at least with a measure of temporary 
success so long as the late Mr. Barnum's 
famous dictum holds good. 



Jumps from Speeding Plane 

JUMPING with a parachute from an airplane 
speeding along at 120 miles an hour is a new 
kind of world's record, claimed by Karl 
Schreiber, German airman. He performed the 
feat 1,600 feet above Berlin. Now he has filed 
claim for official recognition with the German 
Aviation Association. 
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Making the Floor 
Suit the Room 

(Continued from pane 77) 

1 expect you'll want wood floors there?" 

Mrs. Kersey answered. "Yes, and I've 
found out how to get an effect that I want. 
There's a shade of green that I love, and I've 
always wanted a bedroom finished in it. I 
don't like a painted floor in a bedroom, but 
today I saw floors in all colors with the grain 
showing through the finish." 

" Yes, that can be done. The floor is stained 
after it is laid, and then finished with varnish 
or wax. What kind of wood did you see? " 

"Maple; but the man said that it could be 
done with oak, too. It gave me ideas for all 
of the bedrooms, and I think we'll have colored 
floors in all of them." 

"Well, that's the modern idea. How about 
the bathrooms; color there, too?" 

"Oh, yes indeed. I haven't changed my 
plan for a green tiled bathroom; that'll be ours, 
and the other will be in tan and rose. And 
what I'm going to do with tiles in the con- 
servatory!" 

" AND there's another place where you 
might use them — the passage between 
the dining room and the living room," said the 
architect. "One side looks out on the terrace, 
you know; so it can be informal. Hut there I 
suggest something else — brick, common brick. 
Have it rubbed down to a smooth surface with 
Fand and water and another brick used just 
like a sandpaper block. Then wax it. You'll 
get a marvellous tone, and it'll be out of the 
ordinary. You might use brick for the service 
porch, too. Did you see anything that you 
liked for the terraces?" 

"Yes, irregular slabs of slate. But the ce- 
ment between was white, and I didn't like it; 
it was too glary. Can't it be colored?" 

"Yes, any color you want. It isn't painted; 
the color is mixed in, and goes all through." 

Mrs. Kersey asked what was done to wood 
to give the effect of quartering. 

"It's in the sawing," answered the architect. 
"If you look at the end of a log, you'll see 
that there are two kinds of markings; the 
growth rings and a grain that runs out from 
the center like the spokes of a wheel. In 
straight sawing, a log is sliced lengthwise, so 
that the cut is along the rings but across the 
other grain. When it is quartered, the saw 
strikes the radial grain edge on, so that instead 
of the board showing a grain that is more or 
less parallel, there are all sorts of wide and 
narrow markings. It is far more beautiful. 
Quarter-sawed flooring costs a little more than 
plain-sawed, but there's no difference in the 
cost of laying it, and for that small increase 
in price you can have a floor that is really fine 
instead of one that is ordinary. It makes a 
better floor, too, for the broad places in the 
grain are harder than the wood between." 

THE only floors for the Kersey house that 
had not been discussed were for -the cellar 
and the garage, for it was a matter of course 
that these should be concrete. In the cellar, 
however, the architect planned a detail that he 
knew by experience would go far to reduce 
dampness caused by the condensation of 
moisture as warm and damp air was chilled by 
the cool concrete. While the floor was being 
poured he planned to mold a shallow gutter 
in it by setting two by fours on edge in the soft 
concrete at the foot of the walls all around 
the cellar. This gutter would slope toward one 
corner and be connected to the outside drain. 
By this simple arrangement the drip of water 
from the walls would be passed out, and with 
good ventilation the ill effects of a damp cellar 
would be avoided. 

Next Month Mr. Whitman will tell how 
money can be saved in house building 
by spending it. 
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of Engineering. 

SEND FOR FREE BOOK 
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Streamlining for Speed 

{Continued from fri;:t- SI ) 

air or water passes a Ions; tapered surface. 

The importance of an understanding of these 
principles in engineering is apparent when it is 
realized that a train moving at only fifty miles 
an hour into a head wind of the same velocity 
bucks a wind resistance of nearly a ton's force. 
A 200-mile-an-hour auto, such as those that 
have raced along the Daytona Beach sands at 
I'lorida, fights a four-ton force of air holding 
it back. Airplanes, with their even swifter 
speeds, fight still greater pressures compared 
with the amount of surface exposed. For wind 
resistance increases, not directly in proportion 
to rising speed, but even faster — as the square 
of the velocity, engineers would say, or more 
at very high speeds. Is it any wonder that 
engineers seek an ideal shape for vehicles that 
will minimize air resistance — in other words, a 
streamlined form? 

A GLAXCE at the design of the fastest ve- 
hides in the world shows what an impor- 
tant part streamlining plays. It is most strik- 
ing in the super-speed airplanes which at this 
writing were being tuned for the Schneider 
Cup Race in Great Britain, and in the Italian 
plane that made a world's record of 318 miles 
an hour last year, with a top speed of 350 miles 
an hour for one measured lap of the course at 
Venice. Such a plane is streamlined to the last 
degree. Screws on its body are countersunk 
(lush with the surface, and even nuts and bolts 
are of streamlined design. So are the tiny 
wires that brace the struts and pontoons, when 
seen in profile. 

Curiously designed to cut down every pos- 
sible ounce of wind resistance is the 231-mile- 
an-hour Golden Arrov automobile that Major 
II. O. D. Segrave, British auto racer, piloted 
to a world speed mark on the sands at Day- 
tona Heach, Fla., in March of this year. Its 
streamlined "fuselage-shaped ''• body possesses 
such other unusual features, for an automobile, 
) as a tail fin to keep it from swerving at its 
j high speed, and horizontal fins to hold it on 
the ground. 

1F.SS obvious is the streamlining in Gar 
J Wood's famous speedboat, the Miss 
America VII, which that veteran sportsman 
drove to a world's record of ninety-four miles 
an hour over Indian Creek, Florida, last March, 
but it is there, none the less. But where airplane 
and automobile have only air resistance to con- 
tend with, the Miss A n:erim navigates in two 
mediums — air and water — and this complicates 
the problem of streamlining. Actually the 
result is a compromise between design for 
least resistance and for stability — resulting in 
a nonstreamlined "step"' on the bottom which 
lifts the boat, at high speed, nearly out of the 
water. This modified streamline design is 
typical of fast water craft that travel on the 
surface, as distinguished from "displacement" 
boats that go through the water instead of 
skating along on top. Above the water line 
normal streamlining can he used. 

At this writing the largest streamlined ob- 
ject in the world was the 776-foot Graf Zep- 
pelin, Germany's cigar-shaped dirigible. Its 
symmetrical outline, however influenced by 
considerations of strength and rigidity, is not 
as perfect a streamlined form as that of smaller 
"blimps'' with blunt nose and tapered stern. 
Meanwhile a giant structure was rising at 
Akron, O., to wrest away the honor of the 
largest streamlined thing — a mammoth nine- 
acre hangar to house the two new 6,500,000 
cubic foot dirigibles to be built for the Navy, 
and, eventually, two others like them for com- 
mercial transpacific service. Even a gentle 
wind blowing against this 1,200-foot-long build- 
ing would endanger the opening of its massive 
doors were it not for the curious tunnel-shaped 
design of the structure to minimize wind resist- 
ance, and the iCniiliaued on page 163) 




For This Simple Invention 

Thut'rt what Kant man Kodak 
paid for the Autographic idea. 
Other simple Inventions have 
brought fortunes to their Inven- 
tors. The crimped tin cap paid 
SUio.OOO; the inventor of "Kiddie 
cars" made S 165,000: King C*. 
uillette and Waterman have be- 
come millionaires many times over. 
Thousands of other inventions are 
needed und ofTer enormous oppor- 
tunities for earning fortunes. If 
you are of an Inventive turn of 
mind, why not concentrate on 
things that are realty NEEDED? 
Even one practical IDEA — a little 
thing like the bumped hair-pin. the pencil eraser, the 
paper clip and other money makers — and you're MADEl 
viet Kaymond Yates' new book, 

1,000 Needed Inventions 

Costs only Sl-50 and may start you thinking on what 
the industries need and what the public wants. Hun- 
dreds of people nave the imagination and ability to create 
some startling invention — yet don't realize it. Mr. 
Yates* book is the very thing to bring out your "in- 
ventive knack." It tells the ten most needed inventions 
und suggests what inventions are needed In the Radio, 
Chemical, Electrical. Marine, Automotive and Mechan- 
ical fields. Contains Important chapters on Aviation 
und Television. 

Send No Money 

Just write postal. When postman arrives deposit with 
him $1.50 plus postage. Examine the book for 10 days. 
It not delighted, return It arid get your money buck. 
Kemeruber — not a cent now — and even after you have 
paid deposit it is still your money, II you want it. This 
oiler limited. Write TODAY and discover your hidden 
■inventive knack." (Outside U.S., $1.70 cash with 
urder) Address 

Bureau of Inventive Science "U^.^t 




Cant Kink or Snarl - 
Prevents Searching. 
Saves electricity! 



THIS CORD SET FREE 




Every Never knot 
Salesman Is given 
FREE the complete 
Neverfcnot Cord Set 
pictured. This new _ 
type Cord Set automatically coils It 
self out ot the way yet every inch Is 
available. A new kind of plug pre- 
vent* scorching and saves elec- 
tric bllla. It Is a "gold mine" for 
house-to-house workers. 

BIG COMPANIES EQUIP PHONES 
This uniuue patented 

invention sells readily 
to phone users as It 
abolishes kinks, snarls 
and disconnects. Xow 
used on phone cords of Fed. Res. 
Hk., Gen. Elec. Co.. Mellon Nat. 
Bk., The. Tex. Co., and many 
others. There is only one 
Neverknot. It Is protected by 
U. S. D at«nt. Oet territory with free cord set no 
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NEVERKNOT CO.. Dept. I1-Y.4503 Ravonswood. Chicago 



INVENTORS 

May to°obta r in n8e PATENTS 

and pay for them on the basts of 

Deferred Payments 

Inventors Service Bureau 

Dept. A, Union Trust Bldg., Washington, D. C. 




TRAINED MEN NEEDED! 

Geologists, drillers, refiners, sales- \ij 
men are at a premium! New, easy- 
practical way to learn at home in 

spare time! 

Write today! FREE Booklet! 
^ Petroleum Enirineerint; University 
Dept. 451, Fort Wayne, Ind. 




BOYS £arnMensWaqesas 



AUTO MECHANICS 

Every city, town, and farmirur community is crying for auto 
and tractor men-trained the McSweeny Ant.i School way, 
l to know earn and tractors m*ide out. Unly o 

Week* of fucinatinir trnininir in my 
!» famous Nhop-achool fit* yow. No t^tokn 
lor lecture*. Learn on mil muchm«>ii.//(J\ Jj\Sj] 
'Write tndnv f*T .--mark at. I« tuition. liauLlsf 
offer, and BIG FREK ROOK. 
MpQu/aflnu Auto. Tractor ft Dent 
Cheater atSOth Si. Cleveland, (J., orZbo Madfaon St. Memphis. Tei 
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Streamlining for Speed 

{Continue! from Dane 102) 

rounding of the portals to resemble quarter- 
slices of orange peel. 

And the smallest streamlined thing? That 
is a close contest, with both man and nature 
offering candidates. On man's side, his most 
diminutive effort at streamlining is probably 
the thin airplane wire of streamlined cross- 
section used in bracing fast planes. One of 
Nature's best examples is one of the smallest 
fish known, a creature only half an inch long 
when full-grown, that inhabits volcanic lakes 
in the Philippine Islands. Another is a falling 
raindrop, a classical example of streamlined 
form, which automatically takes on the 
elongated shape of least resistance to the air. 

A novel application of streamlining, the 
shape of the funnels of the speedy liner 
Bremen, is based on the falling raindrop shape. 
In profile each of the funnels has a blunt front 
and tapered rear, the object being, of course, 
to minimize wind resistance. The same liner 
furnishes in the shape of its bow, hull, and 
rudder other unusual and interesting exam- 
ples of extreme streamlining design (P. S. 
M., Oct. '29, p. 22). 

r T , HE layman would hardly think of looking 
. *■ elsewhere for examples of streamlining than 
in fast-moving vehicles yet even in the parts 
of industrial machinery it may play an im- 
portant part, as a single example will show. 
Through a mighty penstock several times 
taller than a man in diameter, water surges 
into one of the 70,0(K)-horsepower turbines at 
Niagara Palls, the largest generating units of 
their kind in the world. After its 214-foot 
fall this crushing weight of water hurls itself 
against a valve of peculiar shape that blocks 
the inlet to the turbine. The valve, hydraulic- 
ally operated, is shaped very much like a sub- 
marine — a great hollow cylinder with tapered 
ends. It is streamlined. Were it not, the water 
pressure would instantly tear it loose and send 
it crashing against the inlet orifice. Hut with 
its shape of minimum resistance, it stays in 
place and moves smoothly backward or for- 
ward to control the flow of water into the 
giant turbine. 

MAN has applied well the principles first 
used by the original streamlined thing — 
the fish. Perhaps there are still lessons to be 
learned. Thanks to its streamlined shape, a 
trout can glide along at seven miles an hour, 
and a pike at ten,- according to expert esti- 
mates. Modern submarines can do tittle bet- 
ter. And although no definite figures are 
available, it is likely that such salt water fish 
as mackerel and amber-jacks, the latter a 
speedy tropical form, can reach double the 
speed of their fresh-water cousins. 

Fast-swimming fish that inhabit the middle 
depths of the open sea show streamlining t > 
the most marked degree, according to C. M. 
Breder, Jr., research associate of the Xew 
York Aquarium, and one of the foremost 
authorities on the locomotion of fish. Some 
that appear at a glance to be far from stream- 
lined actually possess this essential charac- 
teristic. One interesting example is a species 
of ray fish. It has wide horizontal fins faintly 
resembling a bat's wings. Examination shows 
that they, as well as the fish's body, are stream- 
lined in cross-section. What is more, Breder 
declares, four-footed forms of animal life that 
have reverted to marine existence at some 
time in the dim geologic past — such as whales, 
dolphins, and the now extinct icthyosaurus — 
have at once taken on a streamline form in 
keeping with their new habitat. Por slow- 
moving land animals — and this includes 
human beings — streamlining would be worse 
than useless. But for machines which man 
has devised it means efficiency, and for many 
living things it means life itself. 




OUR OFFER: 



FOR THE PROTECTION 
OF YOUR INVENTION 



VICTOR BUILDING 

ir New Building Nearly Opposite U. S. 
Patent Office Specially Erected by 
U> for Our Own Use 



YOUR FIRST STEP— The inventor 
should write for our blank form 
"RECORD OF INVENTION." 
Before disclosing your invention, a 
sketch and description should be 
made on our "Record of Invention 
Blank", signed, witnessed, then re- 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
vention. This " Record of Invention " 
will serve as "proof of conception" 
until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 
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Write for Our Five Books Mailed Free to Inventors 

Our Illustrated Guide Book 

HOW TO OBTAIN A PATENT 

Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and ioo Mechanical Movements illustrated and described. 

OUR TRADE-MARK BOOK 

Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding TRADE-MARKS AND UNFAIR COMPETI- 
TION IN TRADE. 

OUR FOREIGN BOOK 

We have Direct Agencies in Foreign Countries, and secure Foreign 
Patents in shortest time and at lowest cost. 



PROGRESS 



OF INVENTION 

Pressing Problems by Leading 



Description of World's Most 
Scientists and INVENTORS. 

DELAYS ARE DANGEROUS IN 
PATENT MATTERS 

TO AVOID DELAY: YOU SHOULD HAVE YOUR CASE MADE 
SPECIAL IN OUR OFFICE to save correspondence, secure protection 
and early filing date in Patent Office. You should send us a model, 
sketch or photograph with a description of your invention together with 
$25.00 on account. We will make an examination of the U. S. Patent 
Office records and if it is Patentable we will prepare the official drawings 
immediately and forward them for approval. If the invention is not 
patentable we will return the fee less the cost of the examination. 

PAYMENT OF FEES IN INSTALLMENTS 

It is not necessary that the total cost of a patent be paid in one payment. 
We permit our clients to pay for their applications in three installments 
as the preparation of the application progresses in our office. 

ALL COMMUNICATIONS AND DATA STRICTLY CONFIDEN- 
TIAL. INTERFERENCE AND INFRINGEMENT SUITS PROS- 
ECUTED. Our Large, Comprehensive Organization has been established 
for 30 years and offers Prompt, Efficient and Personal Service 
by experienced Patent Lawyers and Draftsmen. We shall be glad to have you consult us or to 
answer any questions in regard to Patents, Trademarks or Copyrights without charge. 

Highest References — Prompt Service — Reasonable Terms 



■ WRITE TODAY . 



FREE 

COUPON 



VICTOR *J. EVANS & CO. 



Registered Patent Attorneys: Established 1898 

« MAIN OFFICES: 690 Ninth St., Washington, D. C. 

BRANCH OFFICES: 1007 Wool worth Bide., New York City; 1640-42 Conway Bldg., Chicago. 
111.; 514 Empire Bid*-., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bid*., Philadelphia, Pa.; 
1010 Hobart Bid*/., San Francisco, Calif. 

Gentlemen: Please send me FREE OF CHARGE your books as described above. 

Name 

Address 
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Let's put Jordan 
on tke Jotl" 

"I've been planning to promote him at the 
first opportunity. Now it's here. Watson 
hasn't been showing the interest in this busi- 
ness that 1 hoped he would. Jordan has been 
studying in spare time with the Interna- 
tional Correspondence Schools. They've sent 
me his reports and he's doing fine! He's 
ready. Put him in Watson's place with full 
charge of the department. And tell the 
cashier to see me about his salary." 

Great news for Jordan. Too bad about Watson. 
But what can you expect? When an executive pro- 
motes a man he can't afford to take chances. 

Are you preparing yourself for a better job and 
bigger pay? No matter where you live or how small 
your means, the I. C. S. can help you. Find out how. 
Mark and mail the coupon today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal University" 
Box 7646- F, Scranton, Penna. 
Without rost or obligation on my part, please semi me 
a copy of your 48-page booklet, "Who Wins and Why," 
and tell me how I can qualify for the position, or in the 
subject, be/ore which I have marked an a: 

TECHNICAL AND INDUSTRIAL COURSES 



□ Architect 

□ Architectural Draftsman 

□ Building Foreman 
Concrete Builder 
Contractor and Builder 
Structural Draftsman 

Structural Engineer 

□ Electrical Engineer 

□ Electrical Contractor 

□ Electric Wiring 

□ Electric Lighting 
jKI-ctrlc Car Running 

□ Telegraph Engineer 

B Telephone Work 
Mechanic!) 1 Engineer 

Mechanical Draftsman 
Machine Shop Practice 
Tool maker 
Patternmaker 
CItII Engineer 
Surveying and Mapping C, 
Bridge Engineer 

□ Gas Engine Operating 



Automobile Work 
Aviation Engines 
Plumber and Steam Fitter 
Plumbing Inspector 

□ Foreman Plumber 

□ Heating and Ventilation 
Sheet-Metal Worker 
Steam Engineer 

^ Marine Engineer 

Hcfrlgerutlon Engineer 
_K. H Positions 

□ Highway Engineer 
Chemistry 
Pharmacy 

Coal Mining Engineer 
Navigation □ Assayer 
Iron and Steel Worker 
Textile Overseer or Supt. 
Cntton Manufacturing 
Woolen Manufacturing 
Agriculture O Fruit Growing 
Poultry Farming 
Mathematics □ "Radio 



BUSINESS TRAINING COURSES 

□ Business Management □ Business Correspondence 

□ industrial Management □Show Card and Sign 

□ Personnel Management _ Lettering 

B Traffic Management UStenograpliy and Typing 
Accounting and C. P. A. □ English 
Coaching 

□ Cost Accounting 



□ Bookkeeping 

□ Secretarial Work 

□ Span i sh □ French 

B Salesmanship 
Advertising 



B Civil Service 
Hallway Mall Clerk 

BM.il! Currier 
Grade School Subjects 

□ High BdWOl Subjects 

□ Illustrating □ Cartooning 

□ Lumber Dealer 



Name 

Street 
Address 



City.. 



.State- 



Occupation 

// pou reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 



Play the Hawaiian Guitar 
like the H&waiiax&s/ 



Only 4 Motions used in playing' this fascinating 
Instrument. Our native Hawaiian Instructors 
teach you to master them quickly. Pictures 
■how how. Everything explained clearly. 



Play in Half Hour 

After you Ket the 
four tisy motions 
you play harmonious 
chords with very 
little practice. No 
Previous musical 



Easy Lessons 

Even If you don't 
know one note from 
mother, the 52 
printed lessons and 
clear pictures make 
it easy to ieum quick - 
ly. 1'ay aa you play. 




sweet toned 
HAWAIIAN GUI TAR, Carrying Case 
and Playing Outfit 
Value $18 to Sio 

No extram-everythina included 



WRITE AT ONCE for attrac- 
tive offer and easy terms. A 
postcard will do. ACT 1 

OTHER T Tenor Banjo, Violin. Tiple. Tenor Guitar, Ukulele. 
COURSES J Banjo Ukulele. Under well-known InsUuetors. 

FIRST HAWAIIAN CONSERVATORY of MUSIC, lac. 
9th Floor. Woolworth Bids., Dapt 7 a& New York, N. V. 

Approved aa a Correspondence School Under the Law* of the 
Stale of Seto York — Member National Home Stud* Council. 



Poison Gas for War 
on Rats 

(Continued from page 40) 

forty-five freight cars or make a line of dead 
rats about 600 miles long, were exterminated. 
Thousands of men, women, and children par- 
ticipated. The chief weapon used was barium 
carbonate, a poison fatal to rats but harmless 
to human beings. 

But there is another and brighter side to the 
picture. Poetic justice has been visited upon 
the rat. After killing millions of men and de- 
vouring or spoiling their stores for centuries, 
many thousands of rats now sacrifice their 
lives annually in scientific experiments de- 
signed to prolong the life and guard the health 
of man. White or albino rats, which sprang 
from the vicious black variety and have been 
kept as pets for more than 200 years, k are used 
for this purpose. 

Since cancer develops in the animals, they 
make excellent subjects of research in labora- 
tories investigating cancer. 

'T'HE Government testing bureaus also use 
white rats to determine the margin of 
safety in administering highly poisonous drugs, 
especially arsenic preparations. This is done 
by injecting into a rat of a given weight an 
accurately measured quantity of the poison 
intended for use in treating human beings. If 
the rat dies, the drug is dangerous. If it lives, 
the poison is safe for human use. 

In the last six years, much of the research 
work for the prevention and cure of rickets by 
ultra-violet light has been carried out on rats 
because of the ease of producing in them char- 
acteristically rickety bones. 

The fact that the rat resembles human 
beings in structure, growth, and bodily proc- 
esses makes it eminently useful in these investi- 
gations. Moreover, its dietary habits also are 
so like those of man that the animal has be- 
come indispensable to the laboratories of food 
and diet specialists. And because of its un- 
usual intelligence it is further used by psychol- 
ogists in mental tests of various kinds designed 
to throw new light upon man's intellectual 
processes and his reactions to environmental 
conditions. 

AS A result, the breeding of white rats for 
scientific purposes has become a new Amer- 
ican industry. At the Wistar Institute of Anat- 
omy and Biochemistry, at Philadelphia, S60,000 
worth of special equipment is maintained for 
the rearing of the creatures. They are shipped 
to all parts of the United States and many 
foreign countries. At Columbia University, 
New York, alone, more than 9,000 pedigreed 
specimens are under constant observation, so 
that new secrets of heredity may be learned 
and new means for the combating of disease 
may be evolved. 

Rats have proved particularly useful in the 
study of heredity, because the laws govern- 
ing rodent life in this respect are fundamentally 
the same as those affecting the human family. 
But whereas it would require the better part 
of a century to observe four human generations, 
rats tell the same story in about two years. 

With the aid of ingenious devices such as 
problem boxes and mazes, psychologists have 
established the mental habits and reactions of 
rats and from them deduced facts that have 
enriched the science of education. 

THUS, the white rat has become a valuable 
friend of mankind. And perhaps it will be 
the irony of rodent fate that this creature, in- 
directly at least, will develop into the Pied 
Piper that will lure its plague-carrying black 
and brown kin to their doom. Hundreds of 
white rats have died in recent laboratory tests 
to determine the effect of "ratinin," a bacterial 
culture which does not harm human beings 
but which spreads an epidemic among the 
long-tailed pests when placed upon bait. 



WoodCraft 

The Boy's 
Home Workshop 




Design and Make Many 
Useful Articles of Wood! 

** WrOODCRAFT"* will introduce you to the art of woodwork!**: 
\\ -how you how to plan. ronntruct and decorate low of praeuaal 
(hinga. Each art contains blueprint plana and instruction* foe 
making many u*oFul article* nuch aa bookuhelv-- neektir holders. Uooaa 
holder* and others: alto materials and supplies to make and dreorai* them: 
and ciKid tools, up* r tally selected for hoya. to do the work. "WOOD- 
t'RAFT" U a complete home workshop, deaianed for boys. It'* mora 
than a tool boi bee i u«e thene sets >how yon what to do and how to do 
ir. Made in two dirk- rem aises; each In at rone, wooden cabinet with 
■n.ip look: 

No. 5 — $4 00 No. 1 — $10.00 

(West of Denver. Colo., price* are \0% higher) 

Look for "WOODCRAFT" in the Toy Department. If un- 
obtainable, we will send your set, prepaid, upon receipt of 
price. 

Free Magazine for Boys! 

Full of fine ideas on woodworking-, chemistry and telephony. Write fa* 
your free copy st one*. 

THE PORTER CHEMICAL COMPANY. 

Manufacturer, ol 1 ' CHEMCRA FT" ' 
68 East Washington Street Hagerstown. Md_ 



250 POWER 
MICROSCOPE 

, MAOC IN U S A 

Educational, entertaining, this 
fine microscope helps all to 
know life that can't be seen 
with unaided eye. Tiny insects 
look like monsters. 
Plant and mineral life re- 
veal new wonders in form 
and color. Used by stu- 
dents, dentists, physi- 
cians, scientists — 
in home, office, 
school and labora- 
tory. Precise opti- 
cal qualities. 
Magnifies 100 to 150 
times. Tilting stand, 
fine finish, nickel 
trim, plush-lined case, 
prepared slide, in- 
structions. At your 
dealer or direct 
Postpaid. Money 

back guarantee. Other models $i_:so to $8.5.0. 

Wollensak Optical Company 
874 Hudson Ave. Rochester, N. Y. 




Catalog Free. 



Reduce T &Wsr 
fe. Better 
Figure 

Better 
^1 Health 

30 

DAYS 
FREE 
TRIAL 

LOW 
PRICE 

EASY 
PAY; 
MENT 




GET MY FAC 

PRICE 
: Down goes ¥ 

up goes hea 
• pi; its -reduc 
back, thighs. 
! Write for Fre 
I — low factor 
and special 
The Wm. Ca 
Company, De 
[ Alliance. Ohii 



™££tr Exerciser 



Copyrighted material 



Thl s On© 



NOVEMBER, 1929 



POPULAR SCIENCE MONTHLY 



165 



Vaults to Outwit 
Safe Crackers 

(Continued from Pane 48) 

The bank had moved, and the two-story 
vault had to be razed. Its outer shell was a 
four-foot thick wall of concrete for fireproofing, 
and for protection against mobs and earth- 
quake shock. Then came a six-inch thickness 
of a material especially developed as a protec- 
tion against the cutter-burner. It consisted 
mostly of iron cut in large square slabs, its 
outside face tool-proof and its inside filled with 
a core of magnesium oxide — a crystalline 
material manufactured at Niagara Falls under 
a fusing temperature of 8,000 degrees F., and 
proof against tremendous heat. Inside this 
came a seven-inch buttressing wall containing 
steel H-columns, heavy metallic ribs, cross- 
wise round bars, a rilling of rich concrete, and a 
binding of steel_plates half an inch thick oolted 
to the H-beams. The doors of the vault were 
smooth-faced, conical plug doors impervious to 
explosive. This was the vault that had to be 
wrecked. 

It was the first time in history that it took 
weeks longer to raze than to construct a bank 
vault. A competent wrecking company using 
the most modern tools found itself all but 
baffled. The best progress that the wreckers 
could make through the walls, even with the 
advantage of being able to attack them from 
the inside, was half an inch a day. Working at 
top speed, for they were paid a lump sum 
rather than on a cost-plus basis, the wreckers 
took thirteen and a half weeks to demolish the 
vault. Although a safe breaker might have 
entered it in less time, it is doubtful that he 
would have cared to tackle the job. 

TV7ITH the design of formidable vaults that 
W cannot be entered within several hours at 
least, there is a temporary truce between the 
safe builders and thieves. It would be absurd 
to assume that the struggle between them is at 
an end. Temporarily the advantage lies with 
the protectors of money, but engineers say 
that advantage may easily be lost by over- 
confidence or lack of progress on the banker's 
side — or through some unexpected develop- 
ment in the safe cracker's art. 

Finally there is always the threat of the 
super-criminal. While most crooks are stupid, 
lacking in imagination and ability, there is no 
guarantee that this will always be the case. At 
any time a modern Jimmy Hope may arise 
among the underworld ranks, to direct a 
skilled attack upon a large bank. It is against 
this possibility that vault builders are con- 
stantly matching wits in their thrilling war 
against the unseen. 

Neon Lights Give Color 
Effects in the Home 

NEON lights, the multi-hued tubes widely 
known as advertising beacons, now have 
found employment in private homes. They 
have recently been used to illuminate living 
rooms, gardens, and swimming pools on the 
estates of California residents. 

A Los Angeles real estate man was the first 
to illuminate his swimming pool with the novel 
lights. Several tubes submerged in the water 
flood the whole pool with a soft diffused light. 
Since they produce a form of "cold" light, the 
tubes are not damaged by the water. 

Neon tubes concealed in a garden trellis 
produce artificial moonlight for a Pasadena, 
Calif., public utility executive. Another man 
has installed red and green tubes behind panels 
of frosted glass in his living room, where their 
hues heighten the effect of modernistic decora- 
tions. 

Small doorway initials formed of neon lights, 
are found to give a decorative spot of color. 
Spray of fountains sparkle in blue, green, yellow 
or reddish tones from artfully placed lamps. 




This Offer Open to Every 

Reader of This Announcement 

Have yon sent a name? If not do so 
at once. It makes no difference who 
you are or where you live we want you 
to send us a name for our toothpaste. 
Whoever sends the most suitable name 
will win $1000 — nothing else to do. 

Nothing to Buy — Nothing to Sell 

You can use a coined word or a word 
made by combining two or more 
words, such as "Snow-White," "Gum- 
Strength," etc., or any other name 
you think would fit the high quality 
of this dental cream. There is nothing 
to buy or sell — simply the person send- 
ing the best and neatest suggestion for 
a name will receive $1000 cash prize, 
or, if prompt, $1100 in all. 

Any Name May Win 

No matter how simple you think your sug- 
gestion is you cannot afford to neglect sending 
it at once. Any name may win. 
Win this $1000 cash prize by a few moments* 
thought. How can you earn this amount of 
money easier or more quickly? Remember, 
there is no obligation! The person submitting 
the winning name will have nothing else to do 
to win the $1000 and the extra $100,if prompt. 
In choosing a name bear in mind this dental 
cream is marvelous for teeth and gums. It is 
designed to sweeten the breath, beautify the 
teeth, cleanse cavities and promote teeth and 
gum health. The only thing necessary to win 
is to send the name we choose as the neatest 
and best suited for this dental cream. Only one 
name will be accepted from each contestant. 
This unusual offer is only one of a number of 
offers embraced in our novel distribution plan 
whereby those taking part may win any one 
of twenty-odd prizes, the highest of which is 
$3500 cash. By participating in our distribu- 
tion plan the winner of the $1100 cash prize 
may win an additional $3500, making a total 
of $4600. Everyone sending a name regardless 
of whether it wins or not, will be given the 
same opportunity to win the $3500 or one of 
the other cash prizes. Get busy with your 
suggestion at once — do not delay! Neglect 
may cost you thousands of dollars. 
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EXTRA for 
PROMPTNESS 



To get quick action I am going 
to pay the winner an extra $100 
for promptness, or $1100 in all 
\ so send your suggestion AT 
— ONCE! 

Contest Rules 

This contest is open to everyone except 
members of this firm, its employees and 
relatives. 

Each contestant may send only one name. 
Sending two or more names will cause all 
names submitted by that person to be 
thrown out. 

Contest closes November 30, 1929. Dupli- 
cate prizes will be given in case of ties. 

To win the promptness prize of $100 extra, 
the winning name suggested must be mailed 
within three days after our announcement 
is read. 



I MR. H. E. RAY, Contest Manager 

j 814 McCuna Bid*., L>«» Main**. law*. 

■ Enclosed with this coupon on separate sheet is my 

I suggestion (or a name. 

j Date this announcement was i 

I Date my suggestion is mailed.. 



Name... 



I 
I 

| Addre3s_ „ - ~. 

| Note: Being prompt qualifies you for the extra J10Q 

| as outlined in this announcement. 



PATE NTS 

Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, ioo mechanical 
movements. Sent free on request. 

ALBERT E. DIETERICH 

Formerly member Examining Corp. V. S. Patent Office 
Regietered Patent Lawyer and Solicitor 
30 years' experience 
681-A Ouray Bldg. Washington, D. C. 



INVENTORS 

We have been in business 30 years. If your 
invention or patent has merit, send details or 
model, or write for information. Complete 
facilities. References. 

ADAM FISHER MFG. CO. 

1S3-0 Enrtght, St. Louis, Mo. 




PROTECT 
YOUR IDEAS 



I Write for our Guide Book, " HOW TO GET YOUR PATENT," 
and Evidence of Invention Blank, sent Free. Tells our terms, 
methods, etc. Send model or sketch and description of your invention 
for INSPECTION and INSTRUCTIONS FREE. 

Terms Reasonable. Best References. 
| WRITE TODAY 

RANDOLPH & COMPANY, Patent Attorneys 

Dept. 130 Washington, D. C. 

I 

L" 



Address , 
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Colonial 
Honging Book Shelves 

LePage's Job Plan No. 18 Shows 
You How to Make Them Yourself 




LcPage's Third Home 
Work Shop Book, only 
10 cents, Shows How to 
Make These 20 Projects 

Cape Cod Chest of Drawers, 
-Alexandria .Vest of Tables, 
Old Salem Ship's Cupboard, 
Plymouth Built-in China 
Closet, Lady Washington 
Sewing Cabinet, Set-Back 
Bonk Shelves, Modernistic 
Desk, Modernistic Table, 
Modernistic Folding Screen, 
Modernistic Fire Screen, 
Chess and Checkers Table, 
Smoking Table, Caned Side 
Chair, China or Book Cabi- 
net, Book Trough and Mag- 
azine Stand, Magazine Car- 
rier. Vanity Case, Book 
Stand, Fernery Stand and 
Folding Sewing Screen. 



Hanging Book Shelves are very 
popular for the Living Room, 
Breakfast Nook and Kitchen as 
they may be used for china and 
pottery as well as for books. May 
be finished in mahogany or bright 
lacquer. Any man handy with tools 
can make them himself simply by 
following the complete directions 
and patterns in LePage's Job Plan 
No. 18. 

Expert Instruction 

You have expert instruction to 
guide you. The design, dimension 
drawing, photograph, step-by-step 
directions and the actual furniture 
itself was made by William W. 
Klenke, Instructor in Woodwork- 
ing Central Commercial amd Man- 
ual Training High School, Newark. 
New Jersey. His experience as an 
expert gives assurance that this 
project and the directions for 
making it arc thoroughly practical. 



To make the Book Shelves as 
shown in the illustration, order Le- 
Page's Job Plan No. 18 at 10 cents. 
Look over the contents of LePage's 
Book and the Job Plans available 
as shown in the column at the left. 
The price of the book is 10 cents. 
The Job Plans are 10 cents each 
and are for projects requiring more 
elaborate instructions than those 
shown in the Book. In all cases the 
instruction consists of printed 
stcp-by-stcp di rcctions, dimen- 
sion drawings or full-size patterns, 
and a photograph of the finished 
article. 

Send 10 cents for 
LePage's Third Home 
Work Shop Book 

Simply use the coupon below, send- 
ing it to us with 10 cents in coin or 
stamps, and we will at once send 
you a copy of this latest LePage's 
Book, postage paid. 



Job Plans 10 cents Each. Order by 
Number as Indicated in Coupon 



16 Sheraton Writing Desk 

17 Sheraton Desk Chair 

18 Colonial Hanging Book 
Shelves 

19 Smoking and Reading 
Cabinet 

20 Colonial Mirror 

21 Tea Wagon 



22 Telephone Cabinet 

23 Stool for Telephone 
Cabinet 

24 Manual Training Work 
Bench 

25 Home Worker's Tool 
Cabinet 

26 Spanish Galleon 

27 Vanity Table 



Mail This 
Coupon 



IE DAGE'S 

L i GLUE 

HANDIEST TOOL IN YOUR WORK SHOP 



LePage's Craft League 

717 Essex Ave., Gloucester. Mass. 

Gentlemen : Enclosed please find 1 0 cents (coin or stamps) 
in payment for LePage's New Third Home Work Shop 
Book. Please send a copy of this book to: 

Xante . 

Slrtel 

City 



.Stale. 



Please also send the following Job Plans 

(indicate by number those you want. See column at left) . 
for each of which I enclose an additional 10 cents. 



"Empty Space" a 
Cloud of Dust 

{Continued from pasc 25) 

Then let one human being expel one good 
breath of air from his lungs. That single 
lungful of oxygen and nitrogen, expanded to 
cover the whole United States about a mile 
deep, would produce an atmosphere about as 
dense as the cloud of atoms in space. 

No wonder that the cloud is too thin to stop 
light rays. Doctor Strove calculates, also, 
that it is too thin to interfere with the move- 
ments of planets, stars, or nebulas as they fly 
through space. Extreme thinness explains, 
too, why the space cloud can be hot and still 
be unable to warm a hand that touched it. 
Temperature lacks its ordinary meanings when 
one deals with only a few atoms of matter in a 
cubic mile. A single spurt of hot air from a 
furnace will burn things less severely than will 
a piece of iron equally hot. There is a larger 
quantity of heat in the iron than in the air. In 
the space cloud the quantity of heat available 
is almost nothing. 

' i< 

A PROBLEM of this space cloud is how it 
came into being. One theory suggests that 
it may be a remnant of the original universe; 
for Professor J. H. Jeans and others hold that 
the universe was once a vast, uniform cloud of 
atoms filling all space, and that this primeval 
gas cloud slowly condensed, to nebulas, stars, 
solar systems, and planets. 

Another theory of the space cloud ascribes 
it to atoms cast off by the earth, the sun, and 
other stars, as well as by the gigantic spiral 
nebulas, inside one of which the earth moves, 
Knowledge that these spiral nebulas really 
are gigantic revolving star clouds many thou- 
sands of light-years in diameter has given as- 
tronomers a new picture of the universe. 
Stars are not scattered uniformly through 
space. They are confined to the spiral nebulas, 
about 40,000,000,000 stars making up the 
average nebula. At least 300,000 of these 
nebulas exist, it is computed, in the known 
universe. Being in rotation like a gigantic pin- 
wheel, the average nebula is flattened, having 
about the shape of a very thin watch. From 
the earth's place inside one of these, the Milky 
Way represents, astronomers say, the greater 
thickness of the watch as one looks out toward 
its edge. 

FOR some idea of the whole known universe, 
imagine about twenty tons of watches, each 
minus its stem, scattered through a sphere of 
space about two miles in diameter. That 
means watches averaging about eighty feet 
apart in every direction. Each watch represents 
one spiral nebula. The tiniest crystals of brass 
or steel inside the watches, even the atoms of 
these metals, represent the billions of stars of 
which the nebulas are composed. The whole 
two-mile-wide, watch-sprinkled sphere is a 
good model of the universe as astronomers 
conceive it. 

To represent the newly-discovered space 
cloud of atoms, imagine another ten tons of 
watches ground up in a gigantic mortar to the 
finest conceivable powder and scattered 
between the watches as particles even tinier 
than atoms. Even in this enormously reduced 
two-mile model of a real universe perhaps 
300,000,000 light years across, the dust of 
powdered watches would constitute a space- 
gas as dense as air. The number of atoms in 
the real space cloud, would require a number of 
seventy-one figures to write it down. 

For all its tiny density, the dust cloud of 
space promises to be important to theories of 
astronomy. It may prove to be the source of 
Doctor Millikan's mysterious cosmic rays. Its 
combined gravitational attraction may affect 
the motions of nenulas and stars. Study of its 
chemical composition, may yield important 
clues to the creation or destruction of matter, 
even to the beginning or the end of the world. 



aterial 
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CATHEDRA! TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTER 

Compare with costliest sets before you buy! 



You needn't send us a cent! America's 
big, old, reliable Radio Factory springs its 
10th Anniversary Surprise in high-grade 
full-year guaranteed sets at history's 
lowest prices! With its latest perfected 
Screen-Grid, push-pull, super-powered 
and hum-free AC electric Miraco's — you 
are guaranteed satisfaction, values and 
savings unsurpassed. 

At our risk compare a Miraco with 
highest priced radios, for 30 days in your 
home. Surprise and entertain your 
friends — get their opinions. Unless 100% 
delighted, don't buy! Your decision is 
final — no argument! 

Only marvelously fine radios, of latest 
perfected type, at rock-bottom prices, can 
back up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 

Don't Confuse with Cheap Radios 

With Miraco's rich, clear cathedral tone, 
quiet operation, razor-sharp separation 
of nearby stations, tremendous " kick" on 



distant stations and latest improvements 
— you'll be the envy of many who pay 
2 or 3 times as much! 

Send for proof that delighted thou- 
sands of Miraco users cut through locals, 
get coast to coast, with tone and power of 
costly sets. Miraco's are custom-built of 
finest parts — product of 10 years' suc- 
cessful experience. Approved by Radio's 
highest authorities. 

Deal Direct with Big Factory 

Miraco outfits reach you splendidly 
packed, rigidly tested with everything in 
place ready to plug in! No assembling! 
Entertain yourself 30 days — then decide. 
Liberal year's guarantee on each set. Play 
safe, save lots of money, insure satisfaction 
— deal direct with Radio's old, reliable 
builders of fine sets — 10th successful year. 
SEND POSTAL OR COUPON NOW! 

MIDWEST RADIO CORPORATION 

408-DN Miraco Building, Cincinnati, Ohio 



1 1 urn greatly pleased with my AC-!) Miraco. Am getting eta- 1 
I tiona everywhere. It sure out-performs any radio* I ever heard I 
| that aell for twice the price. NViiihburs and friend* amy it Is I 
I the beet they ever heard. 1C. W. Del bridg e, Decatqr, 



DEMONSTRATOR SENT 
GET OUB PROPOSITION 



Get ' ourSendAoMojieulO-Aimwersary 'Offer 
Dealers wntj! ^ mail coupon tight Mw/ 



Pioneer Builders 

of Sets — lOth 
Successful Year 



Excels $425 Outfit 

My 30 days trial on my 
Miraco AC-9 is up and if 
you would offer me S20O 
extra tor it back. I would 
tell you nothing doing. 
We had some very expen- 
sive sets in our home, one 
a $425 9-tube AC set. 
Thanks to you I have a 
set that gets any and all 
stations. I have got ata« 
tions in 45 states, also 
Cuba and Canada. It is 
beyond words to tell you 
what we think of our won- 
derful barRnin. I will al- 
ways praise Miraco's to 
everyone — J. W. Laudsr- 
bacjc, Barberton, Ohio. 

Coupon brings proof 
like this from people 
in YOUR locality, too. 




BEAUTIFULLY ILLUSTRATED 

LITERATURE AMAZING 

. _ _ M SPECIAL FACTORY 
'-WRrff OFFER, TESTIMONY 
# OF NEARBY USERS— 

All the proof you want— of our honesty, fairness, 
size, financial integrity, radio experience and 
the performance of our sets— including Amaz- 
ing Factory Offer— sent without obligation! 




MIDWEST RADIO CORP. 
408-DN Miraco Efdg., 
Cincinnati, Ohio. 



THIS COUPON 

IS NOT 
AN ORDER 



Without Obligation, send latest literature, Amazing Special 
Free Trial Factory Offer, testimony of nearby users, etc. 
□ User □ Agent □ Dealer □ Check here If Interested 
In an EXCLUSIVE TERRITORY PROPOSITION 

NAME ADDRESS 



© ThL seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of tW> INSTITUTE OF STANDARDS. See 



page 8. 

C o 
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Ingenious Men Have Found 
Many Uses for this new Product 

Plastic Wood, which bandies like putty and hardens into wood, has been 
sold for home repair purposes for some four years. Recent developments 
in the industrial field have been most interesting. 




>arrern making r 



istic Wood is 



more durable than wax or leather. 




No more "buttons" in this furni- 
ture factory. Plastic Wood is the 
modern method. 




"Automobile and Bus Body Builders have found 
Flastic Wood most superior for covering joints 
in wood and metal bodies and for obtaining a 
perfect finish over nails, screws and bolts." 



HOLES, cracks, wood blemishes, chipped mould- 
ings — little by little as Plastic Wood made it- 
self useful to men at home, these same men 
began to see its value in their factories to solve upkeep 
and production problems. Their ingenuity has created 
many time and labor saving uses for this unusual 
product. 



The modern pattern shop finishes patterns; the piano 
manufacturer fills blemishes in oak, mahogany or ebony; 
the furniture manufacturer has found Plastic Wood un- 
equalled in covering counter-sunk screws; the shoe 
manufacturer for repairing and re-fashioning lasts. 



Wherever a patching material is necessary, wherever a 
surface needs to be built up or reshaped, Plastic Wood is 
the modern answer. It adheres lastingly to wood, metal, 
stone, fabric, glass or other products. It will not dis- 
integrate, chip or splinter, can be worked with any 
wood-working tools, takes paint, varnish or lacquer 
perfectly, and is waterproof and greaseproof.' Experi- 
ments by manufacturers are daily proving its practical 
value in the most unexpected places. 



PLASTIC WOOD 

Tr » J«ir *f k Rrt. U. S. PM- OA 

Handles Like Putty 
Hardens into Wood 



Plastic Wood (and Plastic Wood Solvent for softening or thinning 
Plastic Wood) is regularly carried in stock by Hardware and Paint 
Dealers in natural wood color in the following sizes. 



1 lb. can $1.00 



Vi lb. can 35cts. 



Alanufacturers and Industrial Corporations desiring information as 
to colors, bulk sixes, or advice as to the adaptability of flastic W ood 
for specific problems are invited to communicate direct with the makers. 



Addison-Leslie Company 

321 Bolivar St. Canton, Mass. 



I. ft. DOH N ELLCT ft SONS CO.. CHICAGO 



Cop 



Light for flashlights, bright 
and clear — Eveready! 
Power that endures for 
bells, buzzers and ignition 
— Eveready! 33 years of 
constant battery improve- 
ment make Evereadys last 
longer. Be sure the name 
Eveready is on every bat- 
tery you buy. Eveready 
Flashlight Batteries, 10c 
everywhere. They last for 
months and months. 

NATIONAL CARBON COMPANY, Inc. 
New York San Francisco 



© 





Unit el 
Union Corbldo 



UCC 



and Carbon 
Corporation 



0ver 20 mi 
to date . . . 





MONEY- BACk" 

GUARANTY 



Try one can of Rogers 
Brushing Lacquer. 
If not more than sat- 
isfied, return what is 
left to your dealer, 
lie is authorized to 
refund the entire pur- 
chase price. 



Dries \\ mile You Wait! 



Also distributed and guaranteed by : Acme White Lead and 
CotOH Works. Detroit, Michigan; Lincoln Paint and 
Color Company, Lincoln, Nebraska; The Martin- 
Senour Company, Chicago. Illinois; Peninsular Paint 
and Vaunisii Company Detroit, Michigan; The Sherwin- 
Williams Company, Cleveland, Ohio; The Sherwin- 
Williams Co. of Canada. Ltd., Montreal. Canada; Lewis 
BeRGER AND Sons. Ltd., London, England, and Sydney. 
Australia; The Sherwin-WilliamsCo., London, England, 
and Sydney. Australia. 



ion cans sold 

~Xhese improved 
"Rogers lacquer colon are the 
popular thing everywhere 

ORE Ulan 20 millions of cans of "Rogers" sold since its 
comparatively recent introduction! 
What a wonderful testimonial to the distinctive features of 
'Rogers" — to its exquisite colors — to its ease oj application — 
to its perfect fart-drying — to its great popularity everywhere 
for utility and decorative purposes. 

Anyone can use it successfully 

No special experience is needed to apply these radiant, fast- 
drying "Rogers' colors. No tedious or expert preparation of 
thesurface is required. Merely //<)u'on the rich, glorious" Rogers" 
color with a full brush. Spread it out like a thin icing. 

"Rogers" quickly levels itself. Forms a beautiful, colorful 
coating over old or new surfaces. Then it actually — 

DRIES While You Wait! Dries perfectly, because that is 
the nature of lacquer. Dries smooth, no laps, no brush marks. 
Dries before flying dust can spoil the lustrous sheen. Dries to a 
tough, porcelain-like finish that wears and wears and WEARS. 

Colors more beautiful than ever 

Even in printer's ink the beauty of "Rogers" Turquoise is allur- 
ing. But Turquoise is only one "Rogers" color. There are 25 
others, all equally rich and radiant. There are unlimited tints, 
easily made by intermixing. J here are also six wonderful deep 
colors especially recommended for hard outdoor use as well as 
indoor, not to forget the famous "Rogers" black, white and 
clear, and a new, transparent "Rogers" especially jor linoleum. 

At dealers' erervH here 

"Rogers" is now preferred and used nationally. Leading paint, 
hardware and department stores carry it. 

However, to be certain of getting "Rogers" colors, easy 
application, perfect fast-drying and long service, insist 
upon the genuine. 1 1 conies only in the familiar "oriental" 
can shown here and has the name "ROGERS" on the 
label. Every can is sold on our advertised "Money- 
Back" Guaranty. 

Detroit White Lead Works, Detroit, Michigan 

jWahtrA uj Umhc&t Ltrade Paints, Vamtshts. Colors, L,iim}utra 

(O 1929. D. W. L 




